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LETTER  OF  TRANSMITTAL. 


Department  of  the  Interior, 
United  States  Geological  Survey, 

Washington^  D.  (7.,  July  i,  1900. 

Sir:  I  have  the  honor  to  transmit  herewith,  for  publication  as  a 
part  of  the  Twenty-first  Annual  Report,  a  collection  of  papers,  reports, 
and  maps  descriptive  of  the  forests  of  the  West,  comprising  the  Lewis 
and  Clarke  Forest  Reserve  of  Montana,  the  Mount  Rainier  Forest 
Reserve  and  parts  of  the  Olympic  Forest  Reserve  of  Washington,  the 
southern  portion  of  the  Cascade  Range  in  Oregon,  embracing  a  part  of 
the  Cascade  Range  Forest  Reserve,  and  portions  of  the  Sierra  Nevada 
of  California,  including  the  Stanislaus  and  Lake  Tahoe  forest  reserves 
and  the  Yosemite  National  Park.  With  these  are  reports  upon  the 
forests  of  northern  Minnesota  and  of  Indian  Territory  and  descrip- 
tions of  several  land-classification  sheets,  representing  areas  in  various 
parts  of  the  West. 

Very  respectfully,  Henry  Gannett, 

Geograplier. 
Hon.  Charles  D.  Walcott, 

Director  United  States  Geological  Survey. 
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SUMMARY  OF  FORESTRY  WORK  IN  1899-1900. 


By  Henry  Gannett. 


CHAKGES  IX  RESERVES  DURING  THE  YEAR. 

During  the  year  few  changes  have  been  made  in  forest  reserves. 
By  proclamation  of  October  2,  1899,  the  Santa  Inez  Forest  Reserve, 
California,  was  established,  with  an  area  of  227  square  miles. 

By  proclamation  of  October  21, 1899,  the  Prescott  Reserve,  Arizona, 
was  increased  by  the  addition  of  64:6  square  miles  to  its  area. 

On  April  7,  1900,  the  Ol3nnpic  Reserve  of  northwest  Washington 
was  reduced  by  -111:  square  miles,  the  reductions  being  entirely  within 
the  area  and  mainly  in  the  western  part  of  Clallam  County.  This 
reduction  was  made  at  the  earnest  solicitation  of  the  countv  officers 
and  many  of  the  citizens,  and  is  on  the  whole  to  the  manifest  advan- 
tage of  the  reserve,  inasmuch  as  the  areas  cut  out  are  in  large  part  in 
private  hands. 

PRESENT  CONDITIONS. 

A  list  of  the  reserves  as  at  present  established  is  given  below,  with 
the  date  of  establishment,  their  present  boundaries,  their  areas  in 
square  miles,  and  the  year  in  which  they  were  examined. 

The  present  status  of  the  reserves  and  the  national  parks  is  shown 
by  PI.  I. 

Names,  locations,  and  areas  of  forest  reserves,  July  1,  1900. 


Name. 

State. 

Date  of  procla- 
mation. 

Area. 

Remarks. 

Sq.  miles. 

Ashland 

Oregon  

Sept.   28,1893 

290 

Examined  in  1899. 

Battlement  Mesa 

Colorado 

Dec.    24,1892 

1,341 

Examined  in  1898. 

Bighorn 

Wyoming 

Feb.    22,1897 

1,762 

Examined  in  1897. 

Bitterroot 

Idaho-Montana 

--..do 

6,480 

Examined  in  1897 
and  1898. 

Black  Hills 

South  Dakota- 
Wyoming. 

Sept.   19,1898 

1,893 

Examined  in  1897. 
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Xames,  locations,  and  areas  of  forest  reserves,  July  1,  1900 — Continued. 


Name. 

state. 

Date  of  procla- 
mation. 

Area. 

Remarks. 

Sq.  miles. 

Black  Mesa 

Arizona 

Aug. 

17, 1898 

2,592 

Bull  Run 

Oregon 

June 

17, 1892 

222 

Cascade  Ranare . . 

do 

Sept. 

28, 1893 

7,020 

Examination  com- 
menced in  1899. 

Fish  Lake 

Utah 

Feb. 

10, 1«99 

106 

Flathead 

Montana 

Feb. 

22, 1897 

2,160 

Examined  in  1898. 

Gallatin 

do 

Feb. 

10, 1899 

63 

Gila -- 

New  Mexico 

Mar. 

2,1899 

3,636 

Grand  Canon  . . . 

Arizona 

Feb. 

20, 1893 

2,893 

LakeTahoe 

California 

Apr. 

13, 1899 

213 

Lewis  and  Clarke 

Montana 

Feb. 

22, 1897 

4,572 

Examined  in  1899. 

Mount  Rainier  a. 

Washington  ... 

....do 

•  -..-«•. 

1,655 

Examined  in  1898 
and  1899. 

01  vniDic-  - 

do 

Apr. 

7, 1900 

3,006 

Partly    examined 
in  1898  and  1899. 

Pecos  River 

New  Mexico 

May 

27, 1898 

205 

Pikes  Peak 

Colorado 

Mar. 

18, 1892 

288 

Examined  in  1898. 

Pine    Mountain 
and  Zaca  Lake. 

California 

June 

29, 1898 

2,569 

Plum  Creek 

Colorado 

June 

23, 1892 

280 

Examined  in  1898. 

Prescott 

Arizona 

Oct. 

21,1899 

662 

Priest  River 

Idaho- Wash- 
ington. 

Feb. 

22, 1897 

1,008 

Examined  in  1897. 

San  Bernardino . 

California 

Feb. 

25, 1893 

1,152 

Examined  in  1897. 

San  Francisco 
Mountains. 

Arizona 

Aug. 

17, 1898 

1,524 

San  Gabriel 

California 

Oct. 

20, 1892 

868 

Examined  in  1897. 

San  Jacinto 

do 

Feb. 
Oct. 
Feb. 
Dec. 

22, 1897 
2, 1899 

14, 1893 
9, 1892 

1,152 

227 

6,400 

1,068 

Examined  in  1897. 
Examined  in  1898. 

Santa  Inez 

do 

Sierra  

do 

South  Platte .... 

Colorado 

Stanislaus 

California 

Feb. 

22, 1897 

1,080 

Examined  in  1899. 

Teton 

Wvominer 

.   .  dc 

) 

30, 1899 

1,296 
172 

Examined  in  1897. 

Trabuco  Canon  . 

California 

Jan. 

Uinta 

Utah 

Feb. 

22, 1897 
) 

1,368 

Washington 

Washington 

....dc 

5,616 

Examined  in  1897. 

White  River 
Plateau. 

Colorado 

Oct. 

16, 1891 

1,872 

Examined  in  1898. 

Yellowstone 

Wyoming 

Mar. 

30, 1891 

1,936 

Examined  in  part 
in  1897. 

a  Act  of  Congress  March  2, 1899,  took  out  Mount  Rainier  National  Park. 
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SUMMARY  OF  WORK  DOXE. 

During  the  past  season  the  Lewis  and  Clarke  and  Ashland  forest 
reserves  have  been  examined,  the  examination  of  the  Mount  Rainier 
Forest  Reserve,  including  the  Mount  Rainier  National  Park,  has  been 
completed,  the  examination  of  the  Olympic  Forest  Reserve  has 
been  continued,  and  work  has  been  commenced  in  the  southern  part 
of  the  Cascade  Range  Forest  Reserve,  where  a  considerable  area, 
including  large  tracts  east  and  west  of  the  reserve,  has  been  examined. 
Also  the  Yosemite,  Sonora,  Big  Trees,  Jackson,  Pyramid  Peak,  and 
Placerville  quadrangles,  including  the  areas  of  the  Yosemite  National 
Park  and  the  Stanislaus  and  Lake  Tahoe  reserves,  have  been  examined. 
The  reports  upon  these  areas  are  presented  in  full  in  the  present 
volume  and  are  here  summarized. 

LEWIS  AND   CLARKE  FOREST  RESERVE,  MONTANA. 

This  reserve  was  examined  bv  Mr.  H.  B.  Avres.  who  devoted  the 
entire  field  season  to  it.  It  occupies  the  whole  breadth  of  the  Rocky 
Mountains  in  Montana  excepting  the  narrow  western  slope  of  Mission 
Ridge,  whose  summit  forms  most  of  the  western  boundary  of  the 
reserve.  The  entire  area  of  the  reserve  is  mountainous,  consisting 
of  an  alternation  of  ranges  and  narrow  valleys,  running  nearly  north 
and  south.  The  mountains  reach  altitudes  exceeding  9,000  feet,  while 
the  lowest  points  in  the  valle3^s  exceed  3,000  feet,  most  of  the  valley 
regions  being  at  considerably  greater  altitudes. 

In  general  the  area  is  lightl}^  timbered.  The  summits  of  many  of 
the  ranges  reach  far  above  timber  line,  exposing  considerable  areas 
of  mountain  pasture  and  rugged  rocks.  Large  areas  have  been 
recently  burned  and  are  in  various  stages  of  restocking.  Other  still 
larger  areas  have  been  burned  in  the  past  and  the  forests,  although 
thrifty,  have  not  yet  reached  merchantable  size.  The  total  stand 
of  timber  upon  the  reserve  is  estimated  by  Mr.  Ay  res  at  2,644,360,000 
feet  B.  M.  of  merchantable  quality,  and  11,569,000  cords  of  wood 
suitable  onl}"  for  fuel.  The  amount  of  merchantable  timber  is  a  little 
less  than  1,000  feet  per  acre  for  all  the  land  within  the  reserve.  In 
those  portions  which  are  covered  with  merchantable  timber  the  aver- 
age stand  per  acre  is  probably  not  greatl}"  in  excess  of  2,000  feet. 

Of  the  timber  upon  the  reserve  nearly  one-half  is  larch,  one-fourth 
red  fir,  and  one-fourth  yellow  pine,  spruce,  lodgepole  pine,  and 
western  white  pine. 

The  forest  is,  in  the  main,  open,  with  little  underbrush  but  much 
fallen  timber,  the  result  of  former  fires. 

There  is  no  mining  within  the  limits  of  the  reserve,  and  very  few 
mineral  discoveries  have  been  made. 


16  FOREST    RESERVES. 

Owing  to  the  great  elevation  of  the  valleys  there  is  little  land  which 
can  be  regarded  as  agricultural.  In  the  northeastern  corner,  where 
the  reserve  projects  into  the  plains,  is  an  area  of  perhaps  90  square 
miles  along  Birch  Creek,  which  has  a  sufficiently  low  altitude  and 
moderate  climate  to  enable  agriculture  to  be  carried  on.  Areas  of 
grass  land  which  afford  valuable  grazing  are  scattered  over  the  reserve. 
They  amount  altogether  to  some  200  square  miles. 

During  the  summer  of  1899  there  were  three  small  mills  operating 
within  the  reserve.  The  demand  for  lumber  is  entirely  local,  and  is 
larofelv  for  railroad  ties  and  firewood. 

The  areas  recently  and  severely  burned  are  estimated  by  Mr.  Ayres 
to  comprise  1,420  square  miles,  or  about  one-third  of  the  reserve. 
These  fires  have  resulted  in  leaving  large  quantities  of  dead  timber 
standing  or  fallen  upon  the  ground.  That  still  standing  Mr.  Ayres 
estimates  at  1,178,000  cords. 

Severe  burns  resulting  in  the  destruction  of  the  forest  are  commonly 
followed  in  this  region  by  a  growth  of  lodgepole  pine,  whatever  may 
have  been  the  former  components  of  the  forest. 

MOUNT  RAINIER  FOREST  RESERVE,  WASHINGTON. 

The  examination  of  this  reserve,  together  with  the  Mount  Rainier 
National  Park,  has  occupied  Mr.  Fred  G.  Plummer,  with  one  assistant, 
for  two  seasons.  In  the  following  summary  it  is  to  be  understood 
that  the  park  is  included  in  the  descriptions. 

This  reserve  includes  the  crest  of  the  Cascade  Range,  in  the  south- 
ern part  of  the  State,  with  its  slopes  upon  the  east  and  west.  It 
includes  also  the  great  volcanic  peak.  Mount  Rainier,  with  its  massive 
radiating  spurs,  and  in  the  south  a  second  great  volcanic  cone.  Mount 
Adams,  but  little  inferior  in  magnitude  to  Rainier.  With  the  excep- 
tion of  Mounts  Rainier  and  Adams,  which  have  altitudes  of  1-1,500  and 
12,600  feet,  respectively,  the  greatest  elevations  found  within  the 
reserve  are  but  little  over  7,000  feet  on  the  crest  of  the  Cascade  Range, 
and  from  these  heights  the  land  extends  to  altitudes  but  a  few  hundred 
feet  above  sea  level. 

This  region  is,  in  respect  to  its  forest  cover,  sharpl}^  divided  into 
two  parts  by  the  crest  of  the  range.  Upon  the  west  the  forest  is  that 
of  the  Pacific  coast,  with  very  dense  undergrowth.  It  is  very  heavy 
up  to  altitudes  of  between  3,000  and  4,000  feet,  when  it  begins  to  thm, 
and  above  6,000  feet  is  almost  entirely  wanting.  The  forest  is  com- 
poscnl,  in  the  main,  of  red  fir,  with  some  spruce,  hemlock,  and  cedar. 
It  is  heaviest  in  the  valleys  and  upon  the  north  slopes  of  the  ridges 
rather  than  upon  the  south  slopes.  East  of  the  crest  of  the  range  the 
forest  is  comparatively  light  and  open,  with  little  underbrush,  and  is 
composed  almost  entirely  of  yellow  pine. 

The  entire  stand  of  timber  upon  the  reserve,  including  the  park,  is 
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estimated  by  Mr.  Plunimer  at  20,013,285,000  feet  B.  M.  an  average 
per  acre  of  the  timbered  land  of  9,323  feet  B.  M.  Of  the  total 
amount  42  per  cent  is  red  or  yellow-  fir,  17  per  cent  hemlock,  10  per 
cent  yellow  pine,  and  6  per  cent  each  red  cedar  and  noble  fir,  the 
remainder  being  made  up  of  a  variety  of  species. 

Fires  have  been  prevalent  and  very  destructive  in  this  region,  hav- 
ing destro^^ed  the  timber  over  many  large  areas.  Among  these 
may  be  specially  mentioned  the  area  south  of  Mount  Rainier,  which 
includes  much  of  the  country  separating  the  Nisqually  and  Cowlitz 
rivers.  Upon  the  west  slope  restocking  after  fires  commonly  takes 
place  promptly,  and  the  species  which  appear  are  similar  to  those 
which  were  destroyed.  Upon  the  east  slope,  where  much  drier  condi- 
tions prevail,  restocking  is  much  slower.  On  the  other  hand, 
destructive  fires  east  of  the  range  are  very  rare,  inasmuch  as  there  is 
little  litter  or  underbrush  to  carry  a  fire  forward  and  give  it  impetus. 

There  is  little  or  no  cutting  of  timber  in  this  region. 

The  principal  mining  within  the  limits  of  the  reserve  is  in  Summit 
district  on  and  near  the  crest  of  the  range,  just  east  of  Mount  Rainier. 
The  work  carried  on  here  is  mainly  in  the  nature  of  development 
work.  Many  claims  have  been  taken  up  and  work  in  a  small  way 
is  progressing  upon  them.  None  of  them  have  as  yet  reached  a 
productive  stage. 

OLYMPIC   FOREST  RESERVE,   WASHINGTON. 

The  examination  of  this  reserve  was  commenced  in  the  summer  of 
1898  and  was  continued  during  the  season  of  1899.  At  the  close  of 
the  last  season  about  three-fourths  of  the  reserve  had  been  examined. 
This  work  has  been  carried  on  by  Messrs.  Arthur  Dodwell  and  Theo. 
F.  Rixon,  and  a  report  is  herewith  presented  concerning  the  portions 
thus  far  examined.  The  area  examined  comprises  71  townships,  some 
of  them  fractional,  and  includes  the  eastern,  northern,  and  most  of 
the  western  part  of  the  reserve.  It  extends  into  the  interior  of  the 
reserve  far  enough  to  include  most  of  the  high  summits  of  the 
mountain  group. 

The  reserve  consists  of  the  Olympic  Mountains,  which  rise  to  sum- 
mits exceeding  8,000  feet  in  altitude,  and  their  slopes  upon  all  sides. 
Upon  the  east  it  extends  nearly  to  Puget  Sound,  upon  the  north  nearly 
to  the  Strait  of  Juan  de  Fuca,  and  upon  the  west  until  the  recent  reduc- 
tion in  its  area  it  extended  to  the  Pacific  Ocean. 

The  areas  which  were  withdrawn  were  examined  by  Messrs.  Dod- 
well and  Rixon,  and  reports  upon  them  are  presented,  together  with 
other  portions  of  the  reserve. 

The  lower  country  within  the  reserve  up  to  altitudes  of  fully  3,000 
feet  is  heavily  timbered.     The  total  stand  of  timber  upon  the  area 
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examined,  2,004  square  miles,  is  37,100  million  feet,  an  average  per 
acre  for  the  entire  area,  including  that  not  timbered,  of  21,000  feet. 
There  is  no  part  of  the  State,  of  equal  area,  so  heavil}^  clothed  with 
forest  as  this.  This  enormous  bodv  of  timber  consists  of  hemlock.  42 
per  cent;  red  tir,  26  per  cent;  silver  fir,  15  per  cent;  cedar,  10  per  cent, 
and  spruce,  7  per  cent.  The  streams  flowing  out  of  the  Olympic 
Mountains  are,  in  the  main,  very  rapid  and  shallow,  and,  with  few 
exceptions,  are  unfit  for  driving  logs.  In  order  to  log  this  region  it 
will  be  necessary  to  build  railroads  into  it  to  bring  the  lumber  to  tide 
water.  Furthermore,  there  are  no  harbors  on  the  Pacific  coast,  which 
makes  it  practically  imperative  that  the  lumber  be  carried  around 
either  to  the  Strait  of  Juan  de  Fuca  or  to  the  head  of  Puget  Sound  for 
shipment.  These  conditions  would  doubtless  have  delayed  the  destruc- 
tion of  the  forests  of  this  region  by  the  ax  even  if  they  had  not  been 
preserved  as  a  forest  reserve. 

Fires  have  been  extensive  and  severe,  especially  in  the  northern 
and  northeastern  parts  of  the  reserve,  where  large  quantities  of  tim- 
ber have  been  destroyed.  Strange  to  say,  in  this  region  of  very  heavy 
rainfall,  where  all  the  conditions  appear  to  be  favorable  to  forest 
reproduction,  the  restocking  of  these  burned  areas  has  made  little 
progress. 

Throughout  that  portion  of  the  reserve  which  consists  of  high  moun- 
tains there  are  many  large  areas  situated  above  timber  line  which 
afford  an  excellent  summer  range  for  stock,  and  these  will  eventually, 
as  settlement  progresses  in  the  neighboring  regions,  become  of  great 
value  for  this  purpose.  • 

CASCADE  RANGE  FOREST  RESERVE,  OREGON. 

The  southern  portion  of  this  reserve,  together  with  the  Ashland 
Forest  Reserve,  was  examined  by  Mr.  J.  B.  Leiberg  during  the  past 
season.  His  examination  included  the  Ashland  and  Klamath  quad- 
rangles, together  with  a  smaller  area  lying  north  of  these  quadrangles 
in  the  Cascade  Range.  Altogether,  in  the  neighborhood  of  8,000 
square  miles  were  examined  by  him.  Through  the  middle  of  the 
region  which  he  examined  runs  the  Cascade  Range  in  a  general  north- 
south  direction,  with  a  great  breadth  and  complexit}^  of  features. 
Upon  the  east  the  country  drops  down  in  long  spurs  to  the  valley  of 
Rogue  River,  and  on  the  east  to  the  Klamath  Lakes  and  the  great 
plains  stretching  eastward  from  them. 

In  this  region  we  find  the  same  general  conditions  as  prevail  in  the 
Mount  Rainier  Reserve.  The  crest  of  the  range  forms  a  dividing 
line  between  two  widely  differing  sets  of  forest  conditions.  Upon  the 
west,  with  an  ample  rainfall,  the  forests  are  fairlv  dense  and  the  under- 
growth luxuriant.  Upon  the  east,  where  more  arid  conditions  pre- 
vail, the  forests  are  open,  with  no   underbrush.     The  species  differ 
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measurably  on  the  two  sides:  those  on  the  west  side  consist  largely, 
if  not  mainly,  of  red  fir,  while  upon  the  east  side  the  forest  is  charac- 
terized by  the  yellow  pine.  Of  the  area  examined  by  Mr.  Leiberg  a 
little  less  than  two-thirds,  or  perhaps  65  per  cent,  is  forested,  and  35 
per  cent  not  forested,  the  nonf orested  areas  lying  mainly  in  the  extreme 
west  and  in  the  eastern  part  of  the  area  examined.  The  amount  of 
timber  found  upon  the  forested  area  is  estimated  by  him  as  a  little 
less  than  20,000  million  feet,  an  average  per  acre  of  the  forest  land  of 
6,660  feet.  Of  the  total  stand  of  timber  upon  this  area  yellow  pine 
comprises  48  per  cent,  or  nearly  one-half;  red  fir  33  percent,  or  about 
one-third;  white  fir  6  per  cent;  noble  fir  and  sugar  pine  each  -t  per 
cent,  while  the  remainder  is  made  up  of  small  amounts  of  other  species. 
In  the  portion  of  the  area  which  lies  west  of  the  crest  of  the  Cascade 
Range  red  fir  is  the  dominant  species,  comprising  more  than  half  the 
total  amount  of  timber,  yellow  pine  being  next  with  nearly  one-fourth 
of  the  total  amount.  East  of  the  Cascade  Range,  on  the  other  hand, 
yellow  pine  constitutes  six-sevenths  of  all  the  timber,  the  remainder 
being  made  up  of  small  quantities  of  other  species. 

SIERRA  NEVADA,   CALIFORNIA. 

The  Yosemite  and  Sonora  quadrangles  were  examined  b}^  Mr.  C.  H. 
Fitch.  These  quadrangles  lie  upon  the  west  slope  of  the  Sierra  Nevada, 
the  western  edge  of  the  westernmost  being  in  the  foothills,  while  the 
eastern  edge  of  the  easternmost  extends  high  up  into  the  range,  in 
places  far  above  timber  line. 

This  region  presents  great  simplicit}^  in  its  forest  conditions.  From 
the  foothills  up  to  an  altitude  which  is  generally  about  3,000  feet,  but 
which  differs  with  the  exposure,  the  countr}^  is  covered  with  chaparral 
of  various  species,  among  which  are  scattered  oaks  and  digger  pines. 
At  an  altitude  of  about  3,000  feet  yellow  pine  appears,  and  quickly 
becomes  the  dominant  vegetation,  covering  the  country  with  an  open 
forest.  A  little  above  the  lower  margin  of  the  ^^ellow  pine,  sugar  pine 
appears,  interspersed  with  the  yellow  pine,  and  a  little  higher  up 
cedar  and  red  fir.  This  type  of  forest  consists  in  the  main  of  ^^ellow 
pine,  secondarih^  of  sugar  pine,  with  a  small  percentage  of  cedar  and 
fir,  and  extends  to  an  altitude  of  something  over  8,000  feet,  forming  a 
broad  belt  40  or  50  miles  in  width  on  the  slope  of  the  range.  At 
greater  altitudes  the  timber  changes  to  lodgepole  and  white-bark  pine 
and  balsam  fir,  the  white-bark  pine  becoming  the  dominant  timber- 
line  tree. 

The  stand  of  timber  in  this  belt  ranges  from  10,000  to  50,000  feet 
per  acre.  Nearly  all  the  timber  is  of  merchantable  size  and  quality. 
There  is  little  3^oung  growth,  and  the  forest  is  everywhere  open,  with 
little  underbrush. 
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It  is  in  the  midst  of  this  forest  that  occur  the  groves  of  big  trees 
(Sequoia  gkianteci).  Within  the  area  here  indicated  are  four  such 
groves,  the  Mariposa,  Merced,  and  two  Calaveras  groves.  The  big 
trees  do  not  form  a  pure  forest  in  any  case,  but  are  interspersed 
among  the  other  components  of  the  forest,  forming  really  but  a  small 
proportion. 

The  stand  of  timber  upon  these  quadrangles  is  estimated  as  follows: 

M.  Feet  B.  M. 

Sonora 1,  000,  000 

Yosemite 10,  000,  000 

The  Markleeville,  P^^ramid  Peak,  Placerville,  Dardanelles,  Big  Trees, 
and  Jackson  quadrangles  were  examined  by  Mr.  George  B.  Sudworth. 
These  quadrangles  comprise  an  area  of  approximately  6,000  square 
miles,  extending  from  the  San  Joaquin  Valley  on  the  west  eastward 
across  the  Sierra  Nevada  into  the  deserts  of  Nevada,  including  a  com- 
plete section  of  the  great  range  of  California.  They  include  also 
nearlv  the  entire  areas  of  the  Stanislaus  and  Lake  Tahoe  forest 
reserves.  A  small  portion  of  the  Stanislaus  Reserve  extends  east- 
ward beyond  the  Dardanelles  quadrangle,  and  a  small  portion  of  the 
Lake  Tahoe  Reserve  extends  north  of  the  Pyramid  Peak  quadrangle. 
These  projections  are  small  in  area  and  of  little  importance  so  far  as 
timber  is  concerned. 

Up  to  an  altitude  of  approximately  2,500  feet  the  foothills  of  the 
Sierra  Nevada,  which  are  represented  vipon  the  Jackson  and  Placer- 
ville sheets,  are  covered  with  chaparral  of  varying  density,  among 
which  are  scattered  digger  pines  and  oaks.  At  an  average  altitude 
of  2,500  feet,  ranging  in  some  places  up  to  3,000,  the  vegetation 
changes  with  considerable  abruptness,  and  a  forest  consisting  at  first 
of  yellow  pine,  but  soon  reenf orced  by  incense  cedar,  red  fir,  and 
sugar  pine,  covers  the  land.  This  forest  is  open,  with  little  under- 
brush; indeed,  at  present  there  is  little  vegetation  of  any  sort  other 
than  trees. 

This  type  of  forest  extends  upward  to  an  altitude  of  between  8,000 
and  9,000  feet  when  the  species  change  to  more  arctic  ones,  including 
lodgepole  pine,  western  white  pine,  black  hemlock,  California  red  fir, 
and  at  the  greatest  altitudes,  as  a  timber-line  tree,  white-bark  pine. 
Ascending  in  this  third  zone,  the  density  of  the  timber  rapidly 
diminishes,  and  finally  the  forest  consists  only  of  scattered  individuals. 
This  is  due  in  part  to  the  altitude  and  in  part  to  the  fact  that  the 
surface  consists  mainly  of  bare  granite  rock  upon  which,  since  the 
recent  recession  of  glaciers,  little  soil  has  as  yet  accumulated. 

The  commercial  timber  is  found  mainly  in  the  middle  belt,  and  con- 
sists principally  of  yellow  and  sugar  pines.  The  stand  ranges  from 
2,000  feet  up  to  50,000  feet  per  acre  in  exceptional  cases.     The  total 
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amount  of  timber  estimated  upon  each  of  these  quadrangles  is  as 
follows : 

M  feet  B.  M. 

Placerville 1 ,  600,  000 

Jackson 40,  000 

Pyramid  Peak 3,  400,  000 

Big  Trees 8,  750,  000 

Markleeville 320,  000 

Dardanelles 3, 000,  000 

In  the  early  mining  days,  between  1850  and  1860,  much  of  this 
timber  was  cut  away,  and  great  areas  are  now  covered  with  a  young 
growth,  mainly  of  yellow  pine,  which  is  the  principal  tree  to 
reproduce.  Mining  is  still  carried  on  in  this  region,  but  on  a  much 
more  limited  scale,  and  the  destruction  of  timber  for  the  supph^  of 
mines  is  not  great. 

There  is  some  cutting  of  timber  in  this  region,  but  it  is  entirely  to 
supply  local  demands,  none  being  exported. 

The  stand  of  timber  upon  the  two  reserves  is  as  follows: 

M  feet  B.  M. 

Stanislaus  Reserve 2,  000, 000 

Lake  Tahoe  Reserve 322,  500 

LAND-CLASSIFICATION  MAPS. 

There  are  presented,  as  a  part  of  this  report,  a  number  of  land- 
classification  maps  representing  the  distribution  of  the  surface  into 
wooded,  pasture,  and  cultivated  lands.  The  first  is  in  most  cases  sub- 
divided as  lands  containing  merchantable  timber,  lands  containing 
timber  not  merchantable,  and  cut  and  burned  lands,  in  case  timber  is 
regrowing  upon  them. 

The  sources  of  the  data  from  which  this  information  has  been  derived 
are  in  most  cases  cited  upon  the  sheets  or  in  the  text  of  the  report. 
In  general,  the  primar\^  subdivision  into  woodland,  pasture  land,  and 
cultivated  land  has  been  made  by  the  topographers  while  making  the 
topographic  maps,  and  in  some  cases  the  delimitation  of  the  cut  and 
burned  areas  has  also  been  furnished  by  them.  In  other  cases  this 
information  has  been  compiled  from  other  sources,  partly  from  the 
reports  of  cruisers. 

The  stand  of  timber  upon  the  timbered  areas  has  been  derived,  in 
the  main,  from  the  reports  of  cruisers  and  from  information  in  the 
possession  of  forest  agents  in  the  employ  of  this  division. 

INDIAN  TERRITORY. 

In  the  prosecution  of  the  subdivisional  surveys  of  Indian  Territory 
accurate  maps  of  the  extent  of  woodland  were  made.  These  have  been 
compiled  and  placed  upon  a  reduced  map  of  the  Territory,  upon  a  scale 
of  1:500000,  which  forms  a  part  of  this  report.     With  this  is  a  descrip- 
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tion  of  the  woodland  of  the  Territory,  derived  from  the  reports  made 
b}^  the  subdivision  surveyors.  These  reports  have  been  compiled  and 
prefaced  by  ^Ir.  Fitch,  and  are  presented  with  the  map  and  summary 
of  the  forest  conditions  of  this  region. 


MINNESOTA. 

During  the  past  year  Mr.  H.  B.  Ayres,  in  addition  to  his  duties  in 
the  examination  of  the  Lewis  and  Clarke  Forest  Keserve,  has  been 
actively  engaged  in  collecting  data  from  timber-land  owners,  lumber- 
men, and  cruisers  regarding  the  woodlands  of  the  pine  region  of  Min- 
nesota. These  data  have  been  collected  in  part  by  correspondence  and 
in  part  by  personal  visits  by  Mr.  Ayres,  and  have  been  supplemented 
by  his  own  intimate  knowledge  of  the  region.  The  results  are  pre- 
sented upon  a  map  showing,  in  all  the  detail  which  the  scale  will  admit, 
the  character  of  these  lands  as  concerns  the  timber  supply.  Explan- 
atory text,  with  estimates,  etc. ,  accompanies  the  map. 

RATE  OF  GROWTH  OF  FOREST  TREES. 

Incidental  to  the  work  of  the  forestry  agents  in  the  examination  of 
forest  reserves,  some  information  has  been  obtained  concerning  the 
rate  of  growth  of  different  species  of  trees  under  different  conditions 
of  soil,  moisture,  and  exposure.  Most  of  these  figures  have  been  pub- 
lished in  scattering  form  among  the  various  reports.  They  are  here 
brought  together  in  condensed  shape  in  order  that  the  bearings  and 
relations  of  the  information  may  be  brought  out.  Most  of  the  figures 
given  are  the  average  of  a  large  number  of  measurements. 

The  following  table  gives  the  species  of  tree,  the  locality  in  which 
the  measurements  were  made,  the  number  of  years  required  to 
produce  one  inch  of  growth  in  diameter  at  the  butt,  and  finallv  the 
authority  or  source  of  information. 

Rate  of  growth  of  foref^t  trees. 


Locality. 


RED    FIR. 

West  slope  of  Olympic  Mountains,  Wash- 
ington   

North  slope  of  Olympic  Mountains,  Wash- 
ington   

East  slope  of  Olympic  Mountains,  Wash- 
ington   

Center  of  Olympic;  Mountains,  Washington. 


Years 

per  inch. 

4. 

8 

6. 

0 

6. 

1 

6. 

1 

Authority. 


U.  S.  Geological  Survey. 


Do. 


Do. 
Do. 
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Rate  of  groivth  of  forest  trees — Continued. 


Locality. 

Years 
per  inch. 

Authoritj'. 

RED  FIR — continued. 

Cascade   Range,  northern  Washington 

4.1 

IT.  S.  Geological  Survey. 

Cascade      Range,      Washington,     Mount 
Rainier  Reserve 

5.8 
4.9 
5.8 
7.2 

Do. 
Pinchot  and  Graves. 
U.  S.  Geological  Survey. 

Do. 

Oreeron 

Bitterroot  Reserve,  Idaho 

Colorado .      

GREAT   SILVER   FIR. 

West  slope  of  Olympic  Mountains,  Wash- 
ington. 

5.5 

U.  S.  Geological  Survey. 

North  slope  of  Olympic  Mountains,  Wash- 
ington. 

6.4 

Do. 

East  slope  of  Olymjiic  Mountains,  Wash- 
ington. 

7.5 

Do. 

Center  of  Olympic  Mountains,  Washing- 
ton. 

6.9 

Do. 

Mount  Rainier  Reserve,  Washington 

4.4 

Do. 

Bitterroot  Reserve,  Idaho 

6.7 

Do. 

YELLOW    PINE. 

Mount  Rainier  Reserve,  Washington 

7.0 

U.  S.  Geological  Survey. 

Bitterroot  Reserve,  Idaho 

4.3 
7.8 
9.3 

Do. 
Do. 
Do. 

Black  Hills,  South  Dakota 

Colorado 

LODGEPOLE    PINE. 

Mount  Rainier  Reserve,  Washington 

8.0 

U.  S.  Geological  Survey. 

Bitterroot  Reserve,  Idaho 

8.3 
13.7 
11.7 

Do. 
Do. 
Do. 

Pikes  Peak  Reserve,  Colorado 

White  River  Plateau  Reserve,  Colorado. . . 

HEMLOCK. 

West  slope  of  Olympic  Mountains,  Wash- 
ington. 

6.8 

IT.  S.  Geological  Survey. 

North  slope  of  Olympic  Mountains,  Wash- 
ington. 

7.3 

Do. 

East  slope  of  Olympic  Mountains,  Wash- 
ington. 

7.4 

Do. 

Center  of  Olympic  Mountains,  Washing- 
ton. 

7.2 

Do. 

Cascade  Range,  Washington 

10.0 

Do. 

Mount  Rainier  Reserve,  Washington 

8.6 

Do. 
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Bate  of  groivth  of  forest  trees — Continued. 


Locality. 


SPRUCE. 

West  slope  of  Olympic  Mountains,  Wash- 
ington. 

North  slope  of  Olympicr  Mountains,  Wash- 
ington. 

East  slope  of  Olympic  Mountains,  Wash- 
ington. 

Cascade  Range,  Washington 

CEDAR. 

West  slope  of  Olympic  Mountains,  Wash- 
ington. 

North  slope  of  Olympic  Mountains,  W^ash- 
ington. 

East  slope  of  Olympic  Mountains,  Wash- 
ington. 

Center  of  Olympic  Mountains,  Washington 

Cascade  Range,  Washington 

INIount  Rainier  Reserve,  Washington. . . . . . 

ENGELMANN    SPRUCE. 

Mount  Rainier  Reserve,  Washington 

Bitterroot  Reserve,  Idaho 

Colorado 

REDWOOD. 

Mendocino  County,  California 

Smith  River,  California 

ALPINE    FIR. 

Mount  Rainier  Reserve,  AVashington 

Bitterroot  Reserve,  Idaho 

Colorado 

BLUE    SPRUCE. 

Colorado 

AVESTERN    AVHITE    PINE. 

Mount  Rainier  Reserve,  Washington 

Bitterroot  Reserve,  Idaho 

WHITE-BARK    PINE. 

Mount  Rainier  Reserve,  Washington 

Bitterroot  Reserve,  Idaho 


Years 
per  inch. 


8.7 
3.9 
6.7 
3.3 

4.6 

5.8 
6.7 


6.0 


3.5 
5.9 


14.5 
9.6 


Authority, 


U.  S.  Geological  Survev. 
Do. 
Do. 
Do. 

U.  S.  Geological  Survey. 
Do. 
Do. 


7.0 

Do. 

4.3 

Do. 

4.4 

Do. 

5.5 

U.  S.  Geological  Survey. 

8.3 

Do. 

0.0 

Do. 

0.0 

California    Board  of  For 

estry. 

3.0 

7.8 

U.  S.  Geologictal  Survey. 

7.5 

Do. 

9.6 

Do. 

U.  S.  Geological  Survey 


U.  S.  Geological  Survey. 
Do. 


U.  S.  Geological  Survey. 
Do. 
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Rate  of  growth  of  forest  tree-s — Continued. 


Locality. 

Years 
per  inch. 

Authority. 

WESTERN    LARCH. 

Bitterroot  Reserve,  Idaho 

8.0 
11.0 
12.0 

1 
U.  S.  Geological  Survey-. 

U.  S.  Geological  Survey. 

U.  S.  Geological  Survev. 

LYALL    LARCH. 

Bitterroot  Reserve,  Idaho 

PATTOX    SPRUCE. 

Mount  Rainier  Reserve,  Washington 

An  examination  of  this  table  shows  that  while  different  species  grow 
at  different  rates  the  variation  in  the  rate  of  growth  in  the  case  of 
individual  species,  due  to  differing  conditions  of  rainfall,  exposure, 
altitude,  etc. — in  other  words,  to  different  conditions  of  environment — 
far  exceeds  the  range  due  to  difference  of  species;  for  instance,  in 
the  northern  Cascades  of  Washington  the  red  lir  requires  but  -i.l  years 
to  grow  1  inch  in  diameter,  while  in  Colorado  it  requires  7.2  years  to 
do  the  same  thing,  a  difference  of  3.1  years,  due  to  difference  in  envi- 
ronment. This  tree  is,  under  favorable  conditions,  one  of  the  most 
rapid  growers  among  forest  trees,  and  its  average  rate  of  growth,  as 
deduced  from  the  observations  here  recorded,  is  5.7  years  to  an  inch. 
The  hemlock,  which  is  a  tree  of  slow  growth,  averages  an  inch  in  7.9 
years,  a  difference  of  but  2.2  years  from  the  average  rate  of  growth 
of  red  fir. 

An  examination  of  the  table  shows  that  in  general  all  species  grow 
most  rapidh^  where  the  rainfall  is  heaviest,  and  least  rapidly  in  arid 
regions;  that  the}"  grow  less  rapidly  under  cold  conditions,  such  as 
prevail  upon  high  mountains,  than  in  lower,  and  consequently  warmer, 
regions.  The  effect  of  environment  upon  them  is  shown  most  markedly 
in  the  case  of  the  redwoods.  In  Mendocino  County,  California,  which  is 
toward  the  southern  part  of  their  habitat,  the  climate  is  now  evidently 
not  well  suited  to  them,  being  too  dry  and  probably  too  warm.  Here 
where  for  centuries  they  have  not  reproduced  by  seed,  but  only  by 
sprouting  from  stumps,  the  average  time  required  to  grow  an  inch  in 
diameter  is  10  years.  On  the  other  hand,  upon  Smith  River,  in  north- 
western California,  near  the  north  line  of  their  habitat,  where  the 
conditions  have  changed  much  less  from  those  which  prevailed  when 
the  redwood  was  in  its  .prime,  the  rate  of  growth  is  more  than  three 
times  as  great,  being  an  inch  in  3  years,  probably  the  most  rapid 
growth  of  any  of  our  native  forest  trees. 
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LEWIS  AND  CLARKE  FOREST  RESERVE, 

MONTANA. 


By  H.  B.  Ayres. 


BOUIS^D  ARIES. 

The  boundaries  of  this  reserve,  as  established  by  Executive  order  of 
February  22,  1897,  are  as  follows: 

Beginning  at  the  point  on  the  south  boundary  of  the  Blackfeet  Indian  Reservation 
where  said  boundary  Hne  is  intersected  by  the  range  Une  between  ranges  eight  (8) 
and  nine  (9)  west  principal  meridian,  Montana;  thence  southwesterly  along  the 
south  boundary  to  the  southwest  corner  of  said  reservation  and  northwesterly  along 
the  west  boundary  thereof,  as  defined  and  described  in  the  act  of  Congress  approved 
June  tenth,  eighteen  hundred  and  ninety-six,  entitled  "An  act  making  appropri- 
ations for  current  and  contingent  expenses  of  the  Indian  Department  and  fulfilling 
treaty  stipulations  with  various  Indian  tribes  for  the  fiscal  year  ending  June  thirtieth, 
eighteen  hundred  and  ninety-seven,  and  for  other  purposes,"  to  the  point  where  the 
unsurveyed  range  line  between  ranges  twelve  (12)  and  thirteen  (13)  west  will  inter- 
sect said  boundary  line;  thence  southerly  along  said  unsurveyed  range  line  to  the 
point  for  the  northeast  corner  of  township  twenty-nine  (29)  north,  range  thirteen 
(13)  west;  thence  westerly  along  the  unsurveyed  township  line  to  the  point  for  the 
northwest  corner  of  said  township;  thence  southerly  along  the  unsurveyed  range  line 
to  the  point  for  the  southwest  corner  of  section  eighteen  (18),  said  township;  thence 
westerly  along  the  unsurveyed  section  line  to  the  point  for  the  northwest  corner  of 
section  nineteen  (19),  township  twenty-nine  (29)  north,  range  fourteen  (14)  west; 
thence  southerly  along  the  unsurveyed  range  line  to  the  point  for  the  southwest 
corner  of  said  township  twenty-nine  (29)  north,  range  fourteen  (14)  west;  thence 
westerly  along  the  unsurveyed  seventh  ( 7th)  standard  parallel  north  to  the  point  for 
the  southeast  corner  of  township  twenty-nine  (29)  north,  range  seventeen  (17) 
west;  thence  northerly  along  the  unsurveyed  range  line  to  the  point  for  the  north- 
east corner  of  said  township;  thence  westerly  along  the  unsurveyed  township  line  to 
the  point  for  the  northwest  corner  of  section  three  (3),  said  township;  thence  north- 
erly along  the  unsurveyed  section  line  to  the  point  for  the  northeast  corner  of  section 
four  (4),  township  thirty  (30)  north,  range  seventeen  (17)  west;  thence  westerly 
along  the  unsurveyed  township  line  to  the  point  for  the  northwest  corner  of  section 
three  (3),  township  thirty  (30)  north,  range  nineteen  (19)  west;  thence  southerly 
along  the  unsurveyed  and  surveyed  section  line,  subject  to  the  proper  offset  on  the 
seventh  (7th)  standard  parallel  north,  to  the  southeast  corner  of  section  twenty-one 
(21),  township  twenty-eight  (28)  north,  range  nineteen  (19)  west;  thence  easterly 
along  the  unsurveyed  section  line  to  the  point  for  the  southeast  corner  of  section 
twenty-four  (24),  said  township;  thence  southerly  along  the  unsurveyed  and  sur- 
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veyed  range  line  to  the  southeast  corner  of  township  twenty-seven  (27)  north,  range 
nineteen  (19)  west;  thence  easterly  along  the  surveyed  and  unsurveyed  township 
line  to  the  point  for  the  northwest  corner  of  section  three  (3),  township  twenty-six 
(26)  north,  range  eighteen  (18)  west;  thence  southerly  along  the  unsurveyed  section 
line  to  the  point  for  the  southwest  corner  of  section  thirty-four  (34),  said  township; 
thence  westerly  along  the  unsurveyed  and  surveyed  township  line  to  its  intersection 
with  the  east  shore  of  Flathead  Lake;  thence  southerly  along  the  shore  of  said  lake 
to  the  north  boundary  of  the  Flathead  Indian  Reservation;  thence  easterly  along 
the  north  boundary  to  the  northeast  corner  of  said  reservation  and  southerly  along 
the  e-dst  boundary  thereof  to  the  point  where  said  boundary  line  will  be  intersected 
by  the  unsurveyed  fourth  (4th)  standard  parallel  north;  thence  easterly  along  said 
unsurveyed  })arallel  to  the  point  for  the  southeast  corner  of  township  seventeen  (17) 
north,  range  seven  (7)  west;  thence  northerly  along  the  unsurveyed  range  line  to  the 
point  for  the  northeast  corner  of  said  township;  thence  westerly  along  the  unsur- 
veyed township  line  to  the  point  for  the  northwest  corner  of  said  township;  thence 
northerly  along  the  unsurveyed  range  line  to  the  point  for  the  northeast  corner  of 
township  eighteen  (18)  north,  range  eight  (8)  west;  thence  westerly  along  the 
unsurveyed  township  line  to  the  point  for  the  southeast  corner  of  township  nineteen 
(19)  north,  range  nine  (9)  west;  thence  northerly  along  the  unsurveyed  and  surveyed 
range  line  between  ranges  eight  (8)  and  nine  (9)  west,  subject  to  the  proper  offsets 
on  the  fifth  (5th),  sixth  (6th),  and  seventh  (7th)  standard  parallels  north,  to  the 
point  of  intersection  with  the  south  boundary  of  the  Blackfeet  Indian  Reservation, 
the  place  of  beginning. 

TOPOGKAPHY. 

The  area  of  the  reserve  is  4,572  square  miles,  or  2,926,000  acres. 
It  occupies  the  whole  breadth  of  the  Rocky  Mountains,  excepting*  the 
narrow  western  slope  of  Mission  Ridge,  the  summit  of  which  forms 
the  greater  part  of  the  western  boundary.  The  Rocky  Mountains 
here  consist  of  four  parallel  ranges,  usually  sharp  and  distinct,  the 
western  two  especially  so,  with  long,  narrow  valleys  between  them 
(PI.  IV,  A).  These  valleys  are  drained  principally  b}^  northward- 
flowing  streams,  but  the  eastern  range  is  cut  across  about  the  middle 
of  the  eastern  boundary  by  Sun  River,  which  drains  a  great  portion 
of  the  next  valley  west  of  the  eastern  range  into  the  Missouri  River. 
The  North  Fork  of  Dearborn  River  also  drains  the  southeastern  por- 
tion of  the  reserve  to  the  eastward.  Across  the  whole  reserve  from 
McDonald  Peak  on  the  west  to  Mount  Dearborn  on  the  east  is  a  trans- 
verse divide,  forming  a  watershed  between  the  streams  flowing  north 
into  the  Flathead  River  and  those  flowing  south  into  the  Blackfoot 
River.  The  principal  peaks  of  the  main  ranges  are  between  7,000  and 
10,000  feet  in  altitude,  while  the  main  valleys  are  between  3,000  and 
5.000  feet. 

The  reserve  is  naturally  divided  by  the  mountains  into  four  large 
areas:  First,  the  portion  which  is  drained  eastward,  having  an  area  of 
about  1,000  s(|uare  miles;  second,  that  drained  northward  by  the 
Middle  Fork  of  Flathead  River,  having  an  area  of  about  570  square 
miles;  third,  the  long  valley  of  the  South  Fork  of  Flathead  River, 
which  is  continuous  with  the  valley  of  the  North  Fork  of  Blackfoot 
River,  the  two  having  an  area  of  alnnit  1,800  scpiare  miles;  fourth, 
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A.     VIEW   ALONG   SUMMIT  OF   EASTERN    RANGE. 


i:      MOUNTAINS   OF   LIMESTONE,    NORTH    FORK   OF   TETON    CREEK. 
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the  Swan-Clearwater  Valley,  more  reofular  in  outline  and  with  broader 
bottom  and  lower  altitude,  having  an  area  within  the  reserve  of  about 
728  square  miles.  The  valley  of  Swan  River  is  continuous  with  that 
of  the  Clearwater,  being  separated  only  by  a  low  morainic  divide. 

KOCK. 

Limestone  is  of  extensive  occurrence,  nearly  all  the  summits,  both 
of  the  peaks  and  ridges,  being  composed  of  it.  Much  of  it  is  f  ossilif  er- 
ous  (Pis.  IV,  jB^  and  V,  A).  Most  of  it  is  said  to  be  of  good  qualit}^ 
for  building  stone. 

Interbedded  quartzites  are  occasionally  seen,  and  green  schistose 
rocks  are  found  in  the  canyons.  One  especially  good  exposure  of 
schist  is  in  the  lower  canvon  of  the  North  Fork  of  Teton  Creek. 

Igneous  rock,  bearing  traces  of  copper,  occurs  on  Upper  Smith 
Creek,  southwest  of  Augusta,  and  extends  southwestward.  A  dark 
igneous  rock  is  also  found  extending  northward  from  the  warm  springs 
on  Sun  River. 

Black  shale  is  abundant  in  the  valley  of  the  North  Fork  of  Sun 
River.  A  bright-red  arenaceous  shale  extends  from  near  the  warm 
springs  southward  to  the  headwaters  of  Ford  Creek. 

Cretaceous  rocks  form  the  eastern  foothills.  Tertiary  coal-bearing 
rocks  are  found  in  the  lower  portion  of  the  valley  of  the  South  Fork 
of  the  Flathead. 

Few  minhig  prospects  are  found  within  the  reserve.  Those  seen 
were  on  Smith  Creek  and  in  the  lower  portion  of  the  valle}^  of  the 
South  Fork  of  Flathead  River.     Quartz  is  nowhere  abundant. 

Outside  of  the  reserve,  but  not  far  from  the  boundary,  copper  claims 
are  located  on  the  North  Fork  of  Blackf oot  River,  and  on  Smith  Creek, 
below  White's  mill.  Some  other  claims  were  staked  during  1898  on 
Summit  Creek,  not  far  above  Java. 

Lignite  coal  is  found  on  the  South  Fork  of  Flathead  River,  some  30 
miles  from  its  mouth. 

East  of  the  Continental  Divide  the  strata  dip  southwestward,  and 
west  of  the  divide  the  general  dip  is  northeastward. 

SOIL. 

In  general  the  soil  is  shallow.  The  region  has  been  glaciated  in  com- 
paratively recent  time  and  but  a  small  amount  of  soil  has  accumulated. 
The  rock  of  the  region  being  principally  limestone,  one  expects  the 
soil  derived  from  it  to  be  productive  where  physical  composition, 
moisture,  and  climate  are  favorable  to  plant  growth.  Travel  through 
the  region  proved  this  to  be  true,  for  in  all  the  well-moistened  and 
sheltered  localities  having  a  fair  depth  of  loam  a  luxuriant  growth  of 
vegetation  was  found.     Thrifty  vegetation  is  by  no  means  a  simple 
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indi^x  of  the  character  of  the  soil  on  which  it  g-rows,  but,  considering 
the  other  factors  influencing  the  growth  of  plants,  it  is  an  easy  means 
of  discovi^ring  the  value  of  the  soil. 

Tn  the  liigher  regions,  or  those  above  6,000  feet,  a  large  proportion 
of  the  surface  is  entirely  destitute  of  soil,  as  it  has  been  washed 
down  the  mountain  sides  as  fast  as  formed.  The  middle  slopes  vary 
greatly  as  to  soil,  and  while  in  some  of  the  basins  or  on  the  more 
moderate  slopes  there  is  an  accumulation  of  loam,  many  strips  on  the 
mountain  sides  are  nearly  bare.  Even  where  slopes  are  moderate  there 
are  many  very  steep  and  even  precipitous  places  where  nothing  but 
rock  is  exposed.  The  valleys  contain  a  great  deal  of  gravel,  morainal 
material  brought  down  from  the  mountains  by  glaciers  and  worked 
over  by  water  in  more  recent  times.  Clay  was  seen  in  many  of  the 
river  blufl^s  and  in  terraces  along  the  sides  of  the  valleys.  The  distri- 
bution of  clays  and  gravels  is  so  irregular  that  it  would  be  impracti- 
cable to  make  a  satisf  actor}^  map  of  them. 

HUMUS. 

Humus  is  generally  light,  varying  according  to  the  fertility  of  the 
soil  and  favorable  climatic  conditions.  The  eastern  slope  has  been 
burned  so  much  that  there  is  little  humus  left,  except  in  the  lower 
foothills  (PI.  VI,  A).  The  summits  of  the  mountain  ridges  have,  of 
course,  very  little  humus,  as  not  much  vegetation  grows  there.  The 
river  bottoms  here,  in  contrast  with  bottom  lands  in  low  countries  or 
regions  of  moderate  slope,  have  so  much  gravel  and  sand  that  they  do 
not  produce  a  rank  growth  of  vegetation;  consequently  there  is  but 
little  humus  on  them. 

In  general,  the  earth  is  but  slightly  covered  with  humus,  even  the 
unburned  woods  seldom  having  a  depth  of  more  than  2  or  3  inches. 
There  are  exceptions,  of  course,  in  damp  places  along  small  streams, 
in  springy  places,  and  in  the  isolated  sloughs. 

In  the  banks  of  small  streams  that  have  changed  their  courses 
several  feet  of  black  earth  sometimes  appear.  This,  however,  is  an 
alluvial  deposit  washed  down  from  the  hills  by  the  streams,  and  is  not 
to  be  considered  as  humus. 

IjITTER. 

While  varying  somewhat  with  the  fertility  of  the  soil,  the  amount 
of  litter  depends  greatly  upon  the  occurrence  and  the  intensity  of  tire. 
It  is  scant  on  all  the  higher  land,  where  the  soil  is  thin,  climate 
severe,  and  vegetation  restricted,  but  it  is  found  on  burned  areas,  on 
mountain  sides,  and  in  valleys  (PL  V,  7?). 

On  the  burned  areas  shown  on  the  accompanying  map  (PI.  Ill) 
the; re  is  very  little  material  except  the  trunks  of  trees  killed  by  tire, 
but  these  in  many  cases  amount  to  a  large  number. 
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A.     BURNT   MOUNTAIN   SIDE   NOT   RESTOCKED. 
Nev^  vegetation  of  grass,  lupine,  rose,  service  berry,  paint  weed,  etc. 


B.      HANNON'S    RANCH    AND    VALLEY    OF   STOREHOUSE   CREEK. 
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The  forested  region  not  visited  by  recent  fires  has  a  very  small 
amount  of  dead  wood,  usually  very  much  less  than  is  found  on  the 
burns,  but  here  is  much  more  of  the  fine  litter,  such  as  leaves,  twigs, 
and  moss. 

Except  for  dead  wood,  the  amount  of  litter  is  light  east  of  the  Conti- 
nental Divide,  and  heavy  in  the  unburned  portion  of  the  valley  of  the 
Middle  Fork  of  Flathead  River,  where  the  old  forest  is  being  slowly 
replaced  by  new.  It  is  moderately  abundant  in  the  valley  of  the 
South  Fork  of  Flathead  River,  which  is  patched  with  burns.  The 
lower  half  of  the  Swan  River  Valley  is  in  about  the  same  condition, 
but  the  upper  half  has  been  much  burned  and  has  a  dense  network  of 
fallen  trees  over  a  large  part  of  the  surface. 

AGRICULiTURAi:.  AND  GRAZIIS^G  liAXDS. 

Excepting  that  angle  of  the  reserve  reaching  northeastward  into  the 
plains,  with  Birch  Creek  as  its  northern  boundary,  and  having  an  area 
of  about  90  square  miles,  there  is  no  strictly  agricultural  land  within 
the  reserve.  In  each  of  the  main  valleys  some  vegetables  and  hay 
could  be  grown,  but  the  product  could  not  compete  successfully  with 
that  produced  under  more  favorable  conditions. 

While  agricultural  land  is  scarce,  there  are  several  favorable  loca- 
tions for  small  ranches  (PI.  VI,  B).  These  areas,  excepting  along 
the  eastern  foothills,  are  isolated  and  difficult  of  access  and  subject  to 
deep  snows  in  winter,  which  would  make  it  necessary  for  the  rancher 
to  put  up  much  hay.  Natural  hay  is  found  in  some  quantity  in  wil- 
low bottoms,  or  sloughs,  and  some  prairies  would  ^deld  a  good  crop 
of  hay  under  cultivation.  On  the  North  Fork  of  Sun  River  is  a  prairie 
having  an  area  of  about  10  square  miles,  on  which  there  is  but  little 
natural  hay,  but  the  land  could  easily  be  irrigated,  and  timothy  could 
be  grown. 

South  of  Sun  River  the  valleys  of  Beaver  Creek  and  of  the  South 
Fork  of  the  North  Fork  of  Sun  River  have  considerable  areas  of  grass 
land.  All  through  the  foothills  bordering  the  plains  and  in  the  nar- 
row valleys  between  the  ridges  south  of  Ear  Butte  are,  perhaps,  100 
square  miles  of  land  on  which  there  is  more  or  less  grass,  but  it  is 
rather  difificult  of  access  and  undesirable  for  grazing  on  account  of  the 
deadwood  killed  by  fires.  This  area,  with  the  eastern  foothills  north- 
ward, has  once  been  nearly  all  wooded,  but  frequent  incursions  of  fire 
from  the  plains  have  reduced  and  even  exterminated  much  of  the  forest, 
which  has  been  succeeded  by  a  mixture  of  grasses  and  weeds. 

In  the  valley  of  the  Middle  Fork  of  the  Flathead  only  one  area  of 
grass  land  was  seen,  and  that  was  a  willow  bottom  along  a  stream 
tributary  to  the  Big,  or  East  Fork.  This  area  seemed  to  be  about  a 
mile  long  and  a  quarter  to  half  a  mile  wide. 
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Near  the  head  of  Willow  Creek  is  a  large  willow  bottom  with  bunch- 
grass  prairie  on  the  hills  bordering  it.  Mr.  Donahue  has  a  ranch  on 
this  bottom  stocked  wnth  about  100  head  of  cattle. 

Below^  the  mouth  of  Willow  Creek  is  an  area  of  800  to  1,000  acres 
of  grass  land,  much  of  which  is  fire  made,  affording  excellent  summer 
grazing.  Hay  could  easily  be  grown  here  by  irrigation.  A  short 
distance  above  the  mouth  of  W^hite  River  is  an  area  of  about  800 
acres  of  prairie.  Here  and  there,  in  passing  down  the  South  Fork, 
small  areas  of  grass  were  found  on  the  most  gravelly  portions  of  the 
river  bottom. 

In  the  Clearwater  Vallev,  about  the  head  of  Clearwater  Lake  and 
about  the  other  lakes  of  the  chain  between  this  lake  and  the  summit, 
are  meadows  of  sedge,  or  fiat  grass,  with  small  areas  of  upland  grass. 
The  grass  and  hay  land  in  the  Clearwater  drainage  amounts  to  per- 
haps 500  acres. 

Over  the  divide,  in  the  Swan  River  Valle}^,  on  Holland  Creek,  are 
some  200  acres  of  natural  prairie  land,  with  fair  grazing  also  under 
the  adjacent  scattered  timber.  This  land  is  occupied  as  a  ranch 
(PI.  VII,  A). 

About  8  or  10  miles  below  this  ranch  is  a  morainic  region  of  gravel 
hills  and  ridges,  with  intermediate  sloughs,  on  which  there  is  much 
grass  of  inferior  quality  (PI.  IX,  A).  The  abundance  of  hay  may, 
however,  offset  the  inferior  quality  of  pine  grass  and  induce  some  one 
to  try  ranching  there. 

Above  the  mouth  of  Jim  Creek,  on  the  trail  to  Crow  Creek  Pass,  is 
a  prairie  of  some  500  acres,  part  of  w/hich  is  irrigable  and  well  adapted 
to  hav. 

At  the  head  of  Swan  Lake  are  about  500  acres  of  hav  land,  but  there 
is  very  little  grazing  land  in  that  vicinity.  Numerous  small  areas  of 
grass  land  occur  elsewhere  in  this  valley,  but  none  of  them  warrant  an 
attempt  at  stock  raising. 

On  the  mountain  ridges,  approaching  timber  line,  are  many  grassy 
basins  and  parks,  and  many  ridges  are  scantily  covered  with  a  fine  blue 
bunch  grass  {J^estuca  ovinaf).  This  mountain  grass  land  is  probabl}^ 
due  to  the  prevalence  of  snow,  which  prevents  growth  of  trees.  The 
lingering  snow^  leaves  hardl}^  more  than  two  months  of  the  year  availa- 
ble for  pasturage.  Most  of  such  areas  are  practically  inaccessible  for 
stock  and  are  of  no  present  use  as  grass  land.  In  the  entire  reserve 
there  are  probably  200  square  miles  of  grass  land. 
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THE   FOKEST. 


SPECIES. 


The  trees  g^rowing  within  the  reserve  are  as  follows: 

Trees  groiving  within  Lewis  and  Clarke  Forest  Reserve,  Montana. 


Botanical  name. 

Common  name. 

General  distribution. 

Piniis  ponderosa 

Yellow  pine 

Swan-Clearwater     Valley      and 
South  Fork  of  Flathead. 

Pinus  monticola 

White  pine 

Lower  Swan  River,  South  Fork 
and  Middle  Fork  of  Flathead. 

Pinus  murrayana 

Lodgepole  pine 

Everywhere  below  7,000  feet. 

Pinus  albicaulis 

Nut  pine 

West  of  Continental  Divide  above 
6,000  feet. 

Pinus  flexilis 

Limber  pine 

East  of  Continental  Divide. 

Picea  engelmanni 

Engelmann  spruce . . 

Everywhere. 

Picea  alba 

White  spruce 

Teton  Creek. 

Larix  occidentalis 

Western  larch 

W^est  of  Continental  Divide. 

Larix  lyallii 

Mountain  larch 

Colonies  on  highest  ranges. 

Pseudotsuga  taxifolia, . 
Abies  lasiocarpa 

Red  fir 

Everywhere  below  7,000  feet. 
Everywhere. 

Balsam 

A  bies  grandis 

Silver  fir 

Lower  Swan  and  Flathead  val- 
levs. 

Thuja  plicata 

Cedar  

Do. 

Tsuga  heterophylla 

Hemlock 

Do. 

Tsuga  pattoniana 

do 

Do. 

Populus  angustifolia. . . 

Cottonwood 

Along  lower  streams. 

Populus  tremuloides- . . 
Populus  balsamifera... 

Aspen 

Patches  below  7,000  feet. 

Balm  of  Gilead 

Eastern  foothills. 

DISTRIBUTION. 

Yellow  pine  is  found  throughout  the  valley  of  the  South  Fork  of 
Flathead  River  and  in  the  Swan  and  Clearwater  valleys  below  3,500 
feet  (PI.  IX,  B).  White  pine  occurs  in  the  Lower  Swan  River 
Valley,  in  the  lower  portion  of  the  valley  of  the  South  Fork  of 
Flathead  River,  and  probably  in  the  lower  portion  of  the  Middle 
Fork  Valley,  at  elevations  below  4,000  feet.  Lodgepole  pine  is  gen- 
eral in  distribution  below  6,000  feet.  Nut  pine  is  found  on  all  the 
high  land  west  of  the  Continental  Divide  above  5,000  feet.  Limber 
pine  is  conlined  to  the  eastern  foothills  below  7,000  feet  (PL  X,  A). 
Engelmann  spruce  is  generally  distributed  and  is  found  at  all  alti- 
tudes, but  most  abundant  on  the  mountain  sides.  White  spruce, 
somewhat  difficult  to  distinguish  from  Engelmann  spruce  because  of 
intermediate  forms,  occurs  on  the  South  Fork  of  Teton  Creek.     Larch 
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is  the  principal  timber  tree  in  the  Swan-Clearwater  Valle3\  It  is 
less  abundant  in  the  valley  of  the  South  Fork  of  Flathead  River,  and 
its  farthest  appearance  to  the  eastward  is  in  the  valley  of  the  Middle 
Fork  of  Flathead  River.  Mountain  larch  is  found  in  colonies  here 
and  there  on  the  higher  mountains.  An  unusually  fine  forest  (for  this 
species)  is  near  Camp  Creek  Pass,  between  Sun  River  and  Willow 
Creek,  on  the  ver}^  summit  of  the  Continental  Divide.  A  few  trees 
are  found  also  on  the  summit  of  the  range  just  north  of  Pend  Oreille 
Pass,  between  the  West  Fork  of  the  South  Fork  of  Flathead  River 
and  the  Clearwater  Valley.  Red  fir  is  found  throughout  the  reserve 
below  6,000  feet.  Balsam,  like  Engelmann  spruce,  is  found  at  all  alti- 
tudes, but  is  most  abundant  between  4,000  and  6,000  feet.  Silver  fir 
appears  in  the  lower  portion  of  the  Swan  River  Valley,  on  the  South 
Fork  of  Flathead,  on  the  Middle  Fork  of  Flathead,  and  a  few  trees  are 
seen  near  the  head  of  the  North  Fork  of  Sun  River.  Cedar  has  the 
same  distribution,  but  is  confined  to  the  damp  places  along  streams 
and  in  the  bottoms  of  ravines.  Hemlock  has  the  same  habitat  and 
approximately  the  same  distribution  as  cedar.  Mountain  hemlock  is 
found  only  at  the  summit  of  the  pass  between  Swan  River  and  Clear- 
water River,  in  a  clump  of  small  trees  about  8  feet  high.  Cottonwood 
is  generally  distributed  along  the  streams  in  the  medium  and  lower 
altitudes.  Aspen  is  found  almost  everywhere  below  6,000  feet,  except 
in  dense  forests.    Balm  of  Gilead  occurs  in  the  eastern  foothills. 

SIZE  AND  QUALITY. 

Yellow  pine,  while  thoroughly  abundant  in  the  Upper  Swan  and 
Clearwater  valleys,  is  not  as  large  and  vigorous  as  in  the  lower  and 
more  fertile  lands  of  the  Flathead  Valley,  where  it  is  sometimes  6  or 
7  feet  on  the  stump  and  100  feet  or  more  high.  Within  the  reserve 
it  is  seldom  more  than  3  feet  in  diameter  and  90  feet  high.  It  is  fre- 
quently fire  scarred  and  otherwise  defective. 

White  pine  is  seldom  sound,  and  in  addition  to  the  common  dry  rot, 
much  of  it  is  dying.     The  dead  trees  are  almost  worthless  for  timber. 

Lodgepole  pine,  one  of  the  hardiest  trees,  while  seldom  more  than 
20  inches  on  the  stump  and  100  feet  high,  is  usually  straight,  sound, 
and  comparatively^  free  from  large  knots. 

Nut  pine,  while  hardly  to  be  considered  for  log  timber  at  present 
on  account  of  its  inaccessibility,  is  sometimes  large  enough  for  saw 
logs,  and  may  possibly  be  in  future  local  demand. 

Limber  pine  is  remarkably  crooked  and  knotty  where  exposed,  as 
on  th(i  eastern  foothills.  On  the  mountain  sides  it  is  frequently 
found  fairly  straight  and  clear  in  sheltered  places,  reaching  a  diameter 
of  a})out  28  inches  and  a  height  of  50  feet  or  more.  Such  good  trees 
are  exceptional. 
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A.     UPPER  SWAN    RIVER   VALLEY. 


B      YELLOW    PINE  ON    SHORE   OF    PLACID    LAKE. 
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Engelmann  spruce,  besides  having  an  even  distribution,  is  the  most 
useful  tree.  With  lodgepole  pine  and  red  fir  it  forms  the  dense 
forest  of  pole  timber  on  the  exposed  but  well-moistened  slopes,  and 
with  balsam  makes  large  log  timber  in  the  higher  gulches.  Some 
trees  about  34  inches  in  diameter  and  125  to  130  feet  high  were  seen. 

Of  white  spruce,  only  a  few  small  trees  were  surely  identified. 

Western  larch,  the  most  abundant  timber  tree  of  the  valleys,  like 
the  yellow  pine,  is  smaller  than  in  the  Flathead  and  Stillwater 
valleys.  There  it  is  about  4  feet  in  diameter  and  180  feet  high.  In 
this  reserve  it  is  seldom  more  than  30  inches  in  diameter,  none  being 
seen  over  3  feet,  and  it  is  seldom  over  125  feet  high.  It  is  more 
knottv,  but  it  seems  to  be  quite  as  sound  as  in  the  lower  country 
(PI.  XI,  A). 

Red  fir  becomes  more  defective  to  the  eastward.  It  reaches  out 
on  the  plains  somewhat,  but  there,  except  in  sheltered  places,  it  is 
hardly  able  to  raise  an  upright  stem.  In  the  foothills  it  is  bushy. 
Ascending  the  mountains,  it  is  found  in  some  basins  as  large  as  30 
inches  on  the  stump  and  80  feet  high,  but  so  defective  with  dry  rot 
that  it  makes  very  poor  timber  for  the  sawmill.  West  of  the  Conti- 
nental Divide  it  improves  both  in  size  and  quality,  but  is  still  subject 
to  dry  rot,  and  many  dead  stubs  are  found  in  the  forest  without  evi- 
dence of  fire  or  other  very  plain  cause  of  their  death.  The  most 
hardy  trees  are  on  rocky  mountain  slopes,  where  the  roots  can  reach 
constant  water,  but  such  trees  are  isolated,  short,  and  knotty,  and 
seldom  suitable  for  log  timber. 

Mountain  larch,  probably  of  no  commercial  importance,  is  found 
15  inches  in  diameter  and  TO  feet  high.  Though  not  cut  and  carefully 
examined  the  trees  seemed  generally  sound. 

Balsam  is  never  a  large  tree,  at  least  none  were  seen  more  than  15 
inches  in  diameter  and  70  feet  in  height.  It  is  usually  defective  in 
the  butt  and  full  of  small  knots. 

Cedar  is  found  3  feet  in  diameter  and  80  feet  high,  but  this  size 
is  unusual.  The  tree  was  nowhere  abundant,  yet  small  areas  of  it 
occur,  and  it  may  be  of  some  commercial  value  for  poles,  posts,  or 
shingles. 

Aspen  is  not  notably  different  here  from  the  aspen  of  other  regions. 
It  is  occasionall}^  large  enough  for  log  timber,  but  is  seldom  over  10 
inches  in  diameter  and  60  feet  high.  Where  much  exposed  it  is  reduced 
to  mere  brush. 

The  other  trees,  silver  fir,  hemlock,  cottonwood,  and  balm  of  Gilead, 
are  small  and  so  isolated  as  to  be  of  no  commercial  importance. 
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ESTIMATES. 

Am'  attempt  to  estimate  4,800  square  miles  of  very  irregularly 
patched  and  broken  forest  in  four  months  must  have  a  somewhat 
unsatisfactory  result.  While  the  closest  estimates  are  expected  to 
come  within  10  per  cent  of  the  actual  amount,  these  can  onl}^  be  hoped 
to  lie  within  50  per  cent,  but  they  are  all  believed  to  be  less  than  the 
actual  amount. 

These  estimates  are  made  on  the  basis  of  practice  in  the  Lake  States, 
\iz.  estimating  as  log  timber  ever}^  stick  that  will  make  a  log  12  feet 
long,  ()  inches  in  diameter  at  small  end,  and  scaling  two-thirds  of  a  full 
scale. 

In  making  the  estimate  it  was  of  course  necessary  to  pass  many 
square  miles  by  w^ith  only  a  cursor}^  view  from  a  mountain  or  hilltop. 
Small  representative  areas  were  examined  in  detail,  and  on  these  the 
general  estimate  was  based.     These  estimates  are  as  follows: 

Estimate  oftirnher  hi  Leuris  and  Clarke  Fared  Reserve,  Montana,  by  areas. 


Locality. 

Feet  B.  M. 

Cords. 

Eastern  slope 

63,  000,  000 

154, 000, 000 

442,  360,  000 

1,985,000,000 

1,579,000 
1,500,000 

5, 130,  000 
4,  660,  000 

Middle  Fork  of  Flathead 

South  Fork  of  Flathead 

Swaii-Clearwater 

Total 

2,  644,  360,  000 

12,869,000 

Estimate  of  timber  in  Lewis  and  Clarke  Forest  Reserve,  Montana,  by  species. 

Feet. 

Larch 1,  265,  444,  000 

White  pine , 26,  547,  200 

Yellow  pine 235,  388,  800 

Red  fir 647,  690,  000 

Spruce 350,  622,  000 

Lod<?epole  pine 118,  668,  000 


YOUNG  GRO\A^TH. 

On  the  areas  shown  as  recenth^  burned  the  young  growth  is  quite 
small  and  has  been  described  under  the  head  of  reproduction.  On  the 
oldei-  burns  it  is  common  to  tind  a  dense  stock  of  saplings;  but  these, 
as  a  rule,  are  principally  lodgepole  pine,  especially  on  the  slopes  east 
of  tln^  Continental  Divide.  Engelmann  spruce  and  red  fir  have  made 
their  appearance  on  some  of  these  old  burns,  ))ut  rather  subordinate 
to  lodgepole  pine.  In  rapidity  of  growth  they  are  inferior,  and  in 
num})ers  they  constitute  ))ut  a  small  proportion  of  the  new  forest. 
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A.      MILL   ON    SMITH    CREEK,    SOUTHWEST   OF    HAYSTACK    BUTTE. 


B      DEADWOOD    PARTLY   CUT,   SOUTH    FORK  OF   TETON    CREEK. 
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-  On  the  tracts  that  have  been  unburned  for  many  years  seedlings 
have  sprung-  up  as  the  old  trees  have  died  and  fallen,  so  that  these  old 
forests  are  composed  of  trees  of  all  ages,  and  in  them  the  saplings  too 
small  for  log  timber  constitute  a  very  important  factor  to  be  considered 
in  forest  management.  In  many  cases  the  mature  trees  may  be  cut 
out  for  lumber  and  the  saplings  left  will  be  a  sufficient  stock,  partly 
grown,  for  a  new  harvest  of  logs.  By  carefully  marking  the  trees 
to  be  cut  and  by  using  care  to  preserve  this  young  stock,  the  continuity 
of  the  forest  may  be  unbroken  by  logging  operations. 

In  this  old  forest  the  young  growth  is  apt  to  have  a  large  propor- 
tion of  spruce  and  a  small  proportion  of  lodgepole  pine,  as  the  shade 
of  the  old  trees  is  favorable  to  the  starting  of  spruce,  but  unfavorable 
to  the  pine.  Next  in  proportion  to  spruce,  red  fir  is  common,  and  in 
the  more  open  places  balsam  follows  next  in  order,  while  larch  and 
lodgepole  pine  choose  the  spots  that  are  most  free  from  underbrush 
and  grasses.  Yellow  pine  seems  to  come  in  only  on  lands  that  have 
bare  earth. 

The  areas  having  old  mixed  forests  with  a  fair  stock  of  young  growth 
are  very  few  on  the  eastern  slope,  except  in  some  of  the  smaller  valleys 
near  the  Continental  Divide.  Such  areas  occur  on  the  headwaters  of 
the  Middle  Fork  and  orl  the  western  tributaries  of  the  North  Fork  of 
Sun  River;  also  on  the  Middle  Fork  and  on  the  lower  half  of  the  South 
Fork  of  Flathead  River.  The  lower  portion  of  the  Swan  River  Valle}^, 
although  considerably  scarred  by  fires,  has  much  of  such  forest  still 
remaining,  especially  in  the  tributary  gulches.  The  upper  portions  of 
these  valleys  have  been  overrun  by  moderate  fires  that  have  thinned 
the  forest,  and  while  most  of  the  land  is  restocked,  the  seedlings  are 


seldom  over  10  feet  high. 


UNDERBRUSH. 


The  principal  species  of  brush  are  alder,  willow,  dogwood,  buck- 
brush,  waxbush,  yew,  squawberry,  service  berry,  brittlebrush,  and 
juniper.  Beside  these  shrubs,  some  of  the  trees  often  grow  in  such  a 
manner  as  to  practically  form  an  underbrush  in  the  forest,  especially 
after  a  light  fire  that  has  not  seriously  thinned  the  forest,  yet  has 
permitted  seedlings  to  start. 

In  general,  the  underbrush  is  not  dense.  With  the  exception  of 
some  of  the  damper  ravines  where  yew  abounds,  the  brush  would  offer 
no  serious  diflficulty  to  taking  horses  anywhere,  unless  through  the 
aspen  thickets  on  the  eastern  slope  (see  PI.  XI,  B). 

Brush  is  most  abundant,  perhaps,  in  the  valley  of  the  Middle  Fork 
and  in  the  lower  portion  of  the  valley  of  the  South  Fork  of  Flathead 
River  and  in  the  lower  portion  of  the  Swan  River  Valley. 

In  the  higher  altitudes,  especially  where  exposed,  balsam  and  spruce, 
and  east  of  the  Continental  Divide  limber  pine,  are  frequently  matted 
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close  to  the  ground,  forming  dense  but  small  impenetrable  thickets, 
althouofh  they  are  tree  species. 

Except  where  kept  in  subjection  by  light  fires  brush  is  usually 
abundant  enough  to  be  a  serious  hindrance  to  logging  operations  and 
to  prevent  the  ready  starting  of  seedlings. 

CUTTING. 

There  are  three  small  sawmills  within  the  reserve,  one  on  the  South 
Fork  of  Depuver  Creek,  another  on  the  kSouth  Fork  of  Teton  Creek, 
and  a  third  on  Smith  Creek,  southwest  of  Haystack  Butte  (PI.  XII,  A). 
The  logs  for  these  mills  are  taken  from  the  mountain  sides  or  the 
basins  above  them. 

For  the  mill  first  mentioned  the  logs  are  twitched  down  the  mountain 
side  to  the  stream,  then  floated  with  great  difficulty  about  2  miles 
through  the  canyon  to  the  mill  at  its  mouth.  Some  300,000  feet  B.  M. 
have  been  cut  in  the  valley  of  the  South  Fork  of  Depuyer  Creek. 
This  timber  was  spruce,  red  fir,  and  lodgepole  pine. 

The  second  mill  is  near  the  head  of  the  South  Fork  of  Teton  Creek, 
about  6  miles  from  the  plains.  The  logs  are  being  taken  from  the 
mountain  side  near  the  mill  and  are  almost  entirely  spruce  and  lodge- 
pole  pine.  On  the  forks  of  Teton  Creek  are  several  old  mill  sites, 
and,  roughly  estimated,  a  million  feet  B.  M.  have  been  cut  on  the 
South  Fork  and  600,000  feet  on  the  North  Fork. 

The  mill  on  Smith  Creek,  but  a  short  distance  within  the  reserve 
line,  is  cutting  logs  from  the  high  mountain  side  south  of  the  head- 
waters of  the  stream.  The  logs  are  dragged  with  much  difficulty  and 
some  danger  about  2  miles  down  the  steep  slope.  The  timber  used  is 
lodgepole  pine  and  spruce.  There  is  little  red  fir  in  the  basin.  About 
a  million  feet  B.  M.  of  all  kinds  have  been  cut  in  this  valley. 

Besides  the  log  timber  cut  east  of  the  divide,  some  300,000  railroad 
ties  have  been  cut  and  floated  down  to  the  Helena  branch  of  the  Great 
Northern  Railway.  Some  200,000  of  these  were  cut  on  the  North 
Fork  of  Sun  River  and  approximately  100,000  on  Dearborn  Creek. 

All  along  the  eastern  front  of  the  mountains  the  people  from  the 
treeless  plains  get  fuel,  house  logs,  and  poles  for  fences  and  corrals. 
Almost  every  little  valley  that  is  wooded  and  that  is  reasonably 
accessible  has  a  well-used  wagon  road  leading  into  the  timber.  The 
people  come  and  cut  the  timber  as  they  need  it,  loading  it  immedi- 
ately upon  their  wagons  without  leaving  any  amount  cut  and  I}' ing 
upon  th(i  ground,  even  over  night.  Ranchmen,  as  a  rule,  ])ring  their 
own  teams,  but  for  village  supplies  there  are  half-breeds  living  among 
the  foothills  who  make  a  business  of  taking  out  the  wood  and  selling 
it.  A  colon v  of  thes(^  woodcutters  was  found  on  the  South  Fork  of 
Teton  Creek  (see  PI.  XVIII,  7?),  another  on  Smith  Creek,  and  another 
on  Dearborn,  near  the  mouth  of  Falls  Creek.     Altogether  about  62,000 
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cords  of  fuel,  house  logs,  and  fencing-  have  been  cut  on  the  eastern 
slope  of  the  mountains. 

Along  the  Great  Northern  Railwa}^  there  has  been  a  great  deal  of 
cutting  for  bridge  timber  and  ties,  and  besides  some  material  has  been 
taken  for  fuel,  cribbing,  tunnel  timber,  wagon  bridges,  and  corduro3^s. 
The  construction  camps  also  have  taken  a  large  amount. 

On  account  of  lack  of  time  no  attempt  has  been  made  to  estimate 
the  amount  of  this  material.  It  is  said  that  all  or  nearly  all  the  bridge 
and  tie  timber  used  in  the  construction  of  the  railway  through  the 
mountains  from  Columbia  Falls  to  Midvale  was  taken  from  the  woods 
along  the  line. 

Elsewhere  on  the  reserve  the  onl}^  cutting  has  been  for  the  cabins 
of  prospectors,  hunters,  and  trappers,  and  the  few  squatters  in  the 
Swan-Clearwater  Valley,  and  for  trails  or  camp  use. 

The  logging  operations  of  the  Blackfoot  Milling  Compan^^  on  the 
Clearwater  drainage,  have  worked  up  to  but  have  not  cut  over  the 
south  line  of  the  reserve.  The  logs  are  floated  down  Blackfoot 
River  (see  Pis.  XIII,  A,  and  XV,  A), 

FIRES. 

Extent. — Only  the  areas  recently"  burned,  or  those  overrun  by  fire 
within  the  last  forty  years,  have  been  shown  on  the  map.  The  older 
ones  have  lost  the  characteristics  and  the  features  of  burns  that  make 
them  noticeable  in  the  distant  view  necessary  in  mapping  them. 
The}^  have  either  become  barrens  or  have  been  restocked  with  trees. 
A  considerable  but  undeterminable  portion  of  the  mountain  ridges 
shown  on  the  map  (PI.  Ill)  as  bare  or  destitute  of  forest  has  been  made 
so  by  fires  that  have  exterminated  the  stunted  lorests  which  were  just 
able  to  exist  under  the  severity  of  climate  without  the  fire. 

Many  of  the  eastern  foothills  now  grassed  prove  upon  close  exami- 
nation to  have  been  once  wooded;  for  here  and  there  upon  them  old 
charred  roots  and  stumps  are  found.  The  fire  lines  on  the  map  can 
be  drawn  only  approximately,  for  the  effects  of  fire  often  fade  out 
with  an  impreceptible  border. 

Roughly  estimated,  the  recently  and  severely  burned  areas  within 
the  reserve  are  as  follows: 

AreaB  recently  hurned  in  Lewis  and  Clarke  Forest  Reserve,  Montana. 

Square  miles. 

East  of  the  Continental  Divide 600 

Middle  Fork  of  Flathead  River 95 

South  Fork  of  Flathead  River  and  the  Blackfoot  drainage 485 

Swan-Clearwater  Valley 240 

Total 1, 420 
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In  addition  there  are,  as  shown  on  the  map  (PI.  Ill),  outside  the 
reser\'o  the  following'  burned  areas: 

Arecdi  recently  burned  adjacent  to  Lewis  and  Clarke  Forest  Reserve, Montana . 

Square  miles. 

Aloiig  the  Great  Northern  Railway 134 

East  of  the  reserve  Une 40 

South  of  the  reserve  line 206 

Total 380 

This,  added  to  the  1,400  square  miles  within  the  reserve,  makes  a 
total  of  1,800  square  miles  of  recently  burned  forest  shown  on  the  map. 

Causes  of  fire. — While  some  of  these  fires  have  no  doubt  been  caused 
by  lightning,  nearly  all  have  been  due  to  carelessness  on  the  part  of 
men.  The  causes  of  fire  may  be  grouped  into  four  classes:  First, 
those  originating  directl}^  or  indirectly  from  the  railroad;  second,  those 
running  in  from  the  prairie;  third,  those  escaping  from  settlers  on  the 
borders  of  the  forest;  fourth,  those  caused  by  Indians,  hunters,  and 
prospectors. 

The  greater  area,  probably  some  1,200  square  miles,  was  burned 
during  1889.  That  j^ear  is  said  to  have  been  exceptionally  dry,  and 
the  smoke  from  the  forest  fires  almost  unendurable.  At  that  time  the 
Great  Northern  Railway  was  being  built  across  the  mountains,  and  the 
great  number  of  men  employed  in  its  construction,  and  the  many  pros- 
pectors and  claim  hunters  attracted  by  the  opening  of  the  country, 
made  a  combination  of  circumstances  very  favorable  to  the  starting  of 
fires. 

About  forty  years  ago,  also,  man}^  fires  occurred.  Most  of  the 
burns  of  that  time  have  been  reburned  since.  Where  not  repeated, 
they  have  either  been  covered  again  by  forest  or  they  have  become 
mountain  barrens. 

Intensity  of  fires. — On  most  of  the  burns  mapped  the  fires  have  been 
severe  enough  to  kill  all,  or  nearly  all,  the  trees  and  to  consume  the 
humus  (see  Pis.  XIII,  B^  and  XV,  B).  The  borders  of  the  burns 
are  generally  sharp  and  well  marked.  But  many  light  fires  have  also 
occurred;  these  have  crept  over  extensive  areas,  killing  brush  and  the 
smaller  and  tenderer  trees. 

The  fires  have  varied  through  all  degrees  of  intensity.  The  severest 
have  rushed  through  the  tree  tops  consuming  the  needles  and  smaller 
twigs  and  igniting  the  humus  lying  upon  the  surface,  which,  even 
when  burning  slowly,  has  made  fire  enough  to  consume  the  smaller 
roots  that  were  in  the  humus.  The  fires  of  1889  were  generalh^  of  this 
sort.  Man\^  other  fires  have  occurred,  doing  much  less  damage  to  the 
forest.  Creeping  slowly  along,  they  have  killed  much  of  the  vegeta- 
tion and  even  some  large  trees,  but  the  lightest  of  them  have  merely 
thinned  the  forest,  injuring  many  trees,  but  still  leaving  many  seed 
trees  and  a  favorable  surface  for  seeds  to  start. 
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Damagehy  fires. — The  damage  done  b}^  fires  mi ght  hy  some  be  esti- 
mated as  nothing  because  the  timber  had  no  market  value  at  the  time, 
but  by  the  community  and  the  State  it  should  be  viewed  as  an  injury 
to  a  great  natural  resource.  While  the  timber  trees,  the  saplings,  and 
the  seedlings  killed  had  no  immediate  market  value  where  they  stood, 
thev  had  a  future  value  which  has  been  destroyed.  In  addition,  the 
tires  have  postponed  the  possibility  of  again  having  such  a  forest  on 
much  of  this  land  within  one  hundred  years,  and  on  some  of  it  a  very 
much  longer  time,  for  the  fires  have  consumed  the  product  of  centuries 
in  humus,  shade,  shelter,  and  other  necessaries  for  the  germination  and 
growth  of  seedlings.  These  higher  regions  are  now  frequently  found 
barren,  or  lightly  covered  with  grass  or  mountain  plants,  with  a  few 
roots  and  stubs  remaining  as  proof  that  a  forest  was  once  there. 

Deadwood. — The  amount  of  material  standing  dead  is  roughly  esti- 
mated as  follows: 

Deadwood  standing  in  Lewh  avd  Clarl-e  Forest  /iesrrr<',  Montana. 

Cords. 

Missouri  River  drainage 200,  000 

Middle  Fork  of  Flathead  River,  within  the  reserve 100,  000 

Middle  Fork  of  Flathead  River,  outside  the  reserve 150,  000 

South  Fork  of  Flathead  River 600,  000 

Swan-Clearwater  A^alley,  within  the  reserve 128,  000 

Total 1, 178,  000 

No  effort  was  made  to  estimate  the  material  that  is  down.  It  is  not 
marketable  and  never  can  be  until  made  accessible  innnediatel}'  after 
falling,  as  where  logging  and  woodcutting  are  being  carried  on. 

Reproduction. — The  burned  areas  east  of  the  Continental  Divide  and 
those  of  the  valley  of  the  Middle  Fork  of  Flathead  River  are  very 
scantily  restocked,  having  little  else  than  small  lodgepole  pine  in  strips 
and  groups,  usually  near  the  unburned  forest. 

In  the  valley  of  Willow  Creek  (South  Fork  drainage)  there  is  a 
dense  stock  of  lodgepole  pine  coming  up  through  the  network  of  fallen 
trees. 

The  same  condition  prevails  in  the  region  about  Spotted  Bear,  while 
on  Hungfrv  Horse  the  old  burn  has  a  verv  scant  stock. 

In  the  valley  of  Swan  River  the  "Big  burn,"  about  6  miles  below  Hol- 
land's ranch,  has  enough  lodgepole  pine  to  cover  it  in  about  twenty 
3^  ears. 

The  burn  on  Crow  Creek  Pass  is  principally  occupied  by  brush,  ])ut 
has  a  sprinkling  of  spruce,  lod^-epole  pine,  and  balsam. 

The  large  burn  on  the  mountain  west  of  Swan  Lake  has  a  scanty 
stock  of  spruce,  balsam,  and  lodgepole  pine. 

The  upper  portion  of  Swan  River  Valley  has  a  dense  stock  of  kxlge- 
pole  pine  and  larch  under  the  larger  larch  that  has  survived  several 
incursions  of  moderate  fires. 
21  GEOL,  rx  5 4 
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The  burns  on  other  mountain  ridges,  so  far  as  stocked  at  all,  have 
a  mere  sprinkling  of  nut  pine,  Engelmann  spruce,  and  balsam. 

The  stock  on  lightl}^  burned  regions,  as  a  rule,  is  not  only  mixed  as 
to  species,  but  also  as  to  size.  There  are  some  areas  on  old  burns 
which  are  occupied  by  lodgepolc  pine  only,  but  these  are  the  exception 
and  are  not  large. 

Liability  to  fire. — Until  the  appointment  of  forest  rangers  there  had 
been  no  steps  to  prevent  the  starting  or  the  spread  of  fires  except  the 
carefulness  of  those  likely  to  cause  them.  During  the  season  of  1899, 
however,  no  fires  were  found  burning,  though  several  had  been  extin- 
guished by  the  forest  rangers,  who  patrolled  the  trails  and  kept  them- 
selves posted  as  to  the  movements  of  persons  within  the  reserve. 
Along  the  railroad  the  greatest  danger  of  fires  is  from  locomotive 
sparks,  though  they  are  liable  also  to  be  started  by  trackmen  burning 
rubbish.  East  of  the  mountains  the  danger  is  from  fires  sweeping  in 
over  the  prairie  or  from  the  lunch  fires  and  smudges  of  the  wood- 
cutters who  come  from  the  plains.  In  all  the  mountain  area  the  camp 
fires  of  prospectors,  trappers,  tourists,  and  sportsmen  are  a  constant 
menace. 

Effect  of  fire  on  composition  of  forest. — The  severe  fires  below  6,000 
feet  have  been  followed  by  lodgepole  pine  where  restocked  at  all  (see 
PL  XVI,  A).,  but  the  moderate  fires  in  the  lower  altitudes  and  all  those 
in  the  higher  altitudes  have  usually  been  followed  by  a  mixed  growth 
in  which  spruce  predominates.  Many  of  the  severe  old  burns  that 
have  been  restocked  have  first  been  covered  with  lodgepole  pine,  under 
which  spruce,  white  pine,  larch,  balsam,  and  other  shade-enduring 
trees  have  sometimes  started.  A  very  dense  stand  of  the  original 
stock,  however,  does  not  readily  admit  other  species,  and  lodgepole 
pine  in  such  cases  is  apt  to  remain  until  the  trees  begin  to  die  of  old 
age  (see  PL  XVII,  A). 

Moderate  fires  may  thin  out  the  species  most  sensitive  to  fire  and 
leave  those  protected  by  thick  bark.  A  notable  instance  of  this  was 
found  in  the  upper  portion  of  the  Swan  River  Valle}^  where  a  mixed 
stock  of  larch  and  lodgepole  pine  had  been  run  through  by  light  fires, 
which  killed  the  thin-barked  lodgepole  pine,  but  left  the  thick-barked 
larch  but  slightly  injured.  On  looking  over  this  valley  from  the 
mountain  side  in  October,  when  the  leaves  were  colored,  the  upper 
half  of  the  vallev  seemed  almost  entirely  wooded  with  larch. 

RATE  OF  GROWTH. 

The  rate  of  growth  varies  greatly  not  only  according  to  soil  and 
moisture,  but  also  according  to  exposure  and  the  influences  of  sur- 
rounding vegetation.  The  average  increase  on  the  stump  in  the  low- 
land was  found  to  be  about  an  inch  in  ten  years,  accompanied  by  a 
proportionate  growth  in  height. 
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Ascending  the  mountains,  the  rate  diminishes  until,  near  the  line  of 
perpetual  snow,  the  annual  rings  are  sometimes  so  thin  as  to  be  invis- 
ible to  the  naked  eye.  Height  growth  is  especially  slow  in  exposed 
situations,  where  even  the  hardiest  species,  as  spruce  and  balsam,  are 
compelled  to  lie  matted  on  the  ground  without  being  able  to  form  an 
upright  trunk.  The  rate  of  accretion  on  the  stump  of  open-grown 
trees  in  the  lowland  is  sometimes  one-fourth  of  an  inch  in  one  year, 
while  densel}^  crowded  trees,  especially  those  overtopped,  may  have 
only  one-hundredth  6f  an  inch  in  one  year. 

The  rate  varies  with  the  species  also,  larch  being  one  of  the  most 
rapid-growing  trees  and  lodgepole  pine  one  of  the  slowest.  The 
average  rate  seems  less  than  in  the  forests  of  the  Lake  States.  Here 
a  crop  of  timber  trees  can  hardly  be  expected  in  less  than  one  hundred 
years,  even  on  the  most  favorable  portion  of  the  lowlands. 

ACCESSIBILITY. 

Along  the  eastern  slope  of  the  mountains  there  are  few  streams 
that  are  practically  drivable  for  log  timber,  possibly  only  Sun  River 
and  Dearborn  Creek,  but  Birch  and  Badger  creeks  may  prove  drivable 
with  some  expense.  The  timber  on  most  of  the  streams  must  be  hauled 
out  when  cut.  The  question  of  transportation,  however,  will  probably 
be  how  to  reach  the  local  market,  as  the  treeless  plains  immediately 
east  of  the  mountains  could  consume  all  the  timber  this  slope  would 
produce,  with  the  exception  of  the  Sun  River  Valley.  This  stream 
being  easily  drivable  would  afford  fair  transportation  to  the  more  dis- 
tant or  general  market. 

The  valley  of  the  Middle  Fork  of  Flathead  River  has  its  only  outlet  by 
the  way  of  Java,  on  the  Great  Northern  Railway,  and  the  river  would 
afford  the  most  feasible  means  of  transportation,  as  it  would  be  drivable 
at  moderate  expense.  Should  a  permanent  system  of  lumbering  be 
established  in  this  valley  an  electric  railroad  would  perhaps  be  desirable 
to  take  supplies  up  the  river,  and  possibly  even  to  haul  up  empty  cars 
on  which  logs  could  be  taken  down,  perhaps  in  successful  competition 
to  river  driving. 

The  valley  of  the  South  Fork  of  Flathead  has  also  an  outlet  to  the 
north,  and  the  river  may  possibly  be  made  drivable,  although  there  is 
some  doubt  on  this  point,  owing  to  the  crookedness  of  several  box 
canvons.  It  would  be  somewhat  difficult  to  construct  a  railroad  in  this 
valley,  because  of  many  deep  ravines  cutting  through  the  bench  land. 

The  valley  of  the  headwaters  of  the  North  Fork  of  Blackfoot  River, 
continuous  with  this  valley  and  separated  from  it  by  an  almost  imper- 
ceptible divide,  has  so  little  timber  that  the  question  of  transportation 
need  not  be  considered  inmiediately.  The  valley  of  Willow  Creek  and 
the  headwaters  of  the  North  Fork  of  the  Blackfoot  have  a  verv 
smooth  bottom  and  railroad  grading  would  be  very  easy. 

The  tributarv  vallevs  of  the  South  Fork  of  the  Flathead  are  more 
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(litiicult  of  access,  and  it  seems  probable  that  chutes  and  fiunies  may  ])e 
the  best  means  of  o-ettino-  the  material  out  to  the  main  valley. 

The  Swan-Clearwater  Valley,  at  least  between  Clearwater  Lake  and 
Goat  Creek,  can  prol)ably  be  worked  best  by  a  logc^ino-  railroad,  as  the 
streams  have  many  gravel  bars  and  many  places  where  logs  would  float 
out  into  the  brush  during  high  water.  Logs  put  into  Swan  Lake  could 
be  easily  driven  to  Flathead  Lake,  a  favorable  point  for  manufacturing. 

The  divide  between  the  Swan  and  the  Clearwater  valleys  is  a  low 
one,  and  offers  no  serious  obstruction  to  a  railroad  if  it  shoukl  be 
found  desirable  to  take  logs  over  from  Swan  River  to  the  Blackfoot. 

Throughout  the  reserve  are  large  areas  on  the  mountain  sides  that 
can  be  logged  onl}^  by  means  of  chutes. 

MARKETS. 

At  the  small  mills  east  of  the  mountains  rouo;h  sawed  lumber  bringfs 
§16  per  thousand  feet,  and  the  deadwood  is  worth  25  cents  a  cord  on  the 
stump  at  Midvale,  and  would,  doul)tless,  command  that  price  all  along 
the  range  southward.  Log  timl)er  east  of  the  range  should  be  worth 
$1  per  thousand  feet  on  the  stump  in  the  more  accessible  regions,  but 
quite  a  large  proportion  of  it,  possibly  50  per  cent,  has  no  value  because 
of  difficulty  of  access. 

West  of  the  Continental  Divide  probably  nothing  within  the  reserve 
has  a  market  value  to-day,  owing  to  the  difficulty  of  transportation. 
Lnprovements  to  make  the  timber  accessible  would  doubtless  be  profit- 
able at  once  in  the  Swan  River  Valley,  and  capitalists  al)le  to  make 
these  improvements  could  probably  afford  to  pay  a  moderate  stumpage 
value  on  the  standing  timber. 

Outside  of  the  reserve,  along  the  Great  Northern  Railwa}^  the 
mountain  slopes,  though  steep  and  rocky,  are  fairly  accessible,  and 
the  material  on  them  should  have  a  slight  stumpage  value  under  .a 
thorough  system  of  cutting  and  marketing. 

SUGGESTIONS  FOR  MANAGEMENT. 

Considering  the  configuration  of  the  land,  the  isolation  of  the  val- 
leys, the  liability  of  fire,  the  difficulty  of  two  or  more  operators  work- 
ing in  the  same  valley,  the  benefit  to  the  operator  of  having  control  of 
a  definite  area  and  also  of  the  means  of  transportation  leading  to  it, 
and  the  advantage  of  having  one  person  responsible  for  fires  or  depre- 
dations in  a  single  district,  it  seems  advisable  that  the  right  to  cut  in 
each  valley  be  leased  entirely  to  one  person,  and  that  the  lease  be 
made  for  a  long  time.  This  person  could  then  imi)rove  the  stream, 
make  fhnncs  or  roads,  establish  a  permanent  mill  j)lant,  and  carry  on 
his  ])usiness  in  conformity  with  a  system  of  forestry  that  should,  of 
course,  be  decided  upon  before  the  lease  is  made.  Under  such  a  sys- 
tem of  leases  there  would  be  an  opportunity  both  for  small  and  large 
operators. 
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The  small  valleys  east  of  the  Continental  Divide  would  be  suited  to 
those  only  who  run  small  mills  and  who  would  sell  their  sawed  lumber 
at  the  mill  to  people  from  the  plains,  and  who  would  handle  fuel  and 
fence  poles  as  well  as  log-  timber. 

The  timber  west  of  the  divide  must  seek  a  more  distant  market,  as 
there  is  not  now,  and  probably  never  will  be,  any  great  local  demand. 
The  manao-ement  of  these  lands  should  conform  to  the  necessitv  of 
such  operators  as  could  manage  them. 

REGULATIONS  SUGGESTED  FOR  CUTTING. 

A  mere  restriction  or  limitation  to  certain  sizes,  such  as  permitting 
onl}^  trees  over  12  inches  in  diameter  to  be  cut,  while  perhaps  a  con- 
venient rule  for  loggers  to  Avork  by,  would  be  very  injurious  to  the 
forest.  In  fact,  a  forest  could  hardly  be  in  worse  condition  than  this 
rule  would  bring  about.  The  forest  needs  thinning,  but  this  regula- 
tion would  not  accomplish  that  object.  As  the  forest  stands  now  there 
are  patches  of  large  trees  and  patches  of  small.  Under  this  rule  the 
tracts  of  large  trees  might  be  cut  clean,  while  the  patches  of  small 
would  be  left  untouched,  however  much  they  might  be  in  need  of 
thinning.  This  is  found  to  be  the  effect  under  the  present  system, 
and  such  a  rule  would  not  make  any  material  change  in  the  custom. 
The  thing  to  be  done  is  to  provide  a  market  for  both  large  and  small 
material  and  have  the  trees  to  be  cut  marked,  so  that  while  getting  out 
marketable  material  the  condition  of  the  forest  may  also  be  improved, 
and  after  logging  is  over  be  left  in  as  good  or  even  better  growing- 
condition  than  it  was  before. 

MIN^ING. 

No  ore  is  being  shipped  from  the  reserve  at  present.  A  few  copper 
and  silver  claims  are  held  on  Smith  Creek,  and  a  few  on  the  lower  por- 
tion of  the  South  Fork  of  Flathead  River.  At  the  "coal  banks," 
about  25  miles  above  the  mouth  of  the  river,  a  tunnel  has  been  driven 
in  the  bank  of  the  river  along  a  bed  of  lignite  coal. 

CLIMATE. 

There  are  very  great  differences  of  climate  between  the  bleak  and 
frosty  alpine  summits  and  the  sheltered  canyons  above  5,000  feet. 
The  dwarfed  trees  on  the  mountain  ridges  show  the  effect  of  cold 
weather,  frequent  storms,  and  lingering  snow,  although  in  sheltered 
canyons  or  gulches  a  short  distance  away  they  may  be  growing  luxu- 
riantl}"  at  the  same  altitude. 

There  is  also  a  marked  difference  in  the  climate  east  and  west  of  the 
mountains.  During  the  severe  storm  or  blizzard,  with  deep  snow  fall, 
that  raged  on  the  plains  about  the  middle  of  October,  there  was  in  the 
Swan  River  Vallev  onlv  a  moderate  amount  of  wind  and  only  about  6 
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inches  of  snow.  While  a  temperature  of  about  20°  below  zero  was 
reported  from  the  plains,  in  the  Swan  River  Valley  it  was  little  below 
freezing. 

A  corresponding  difference  was  found  in  the  vegetation.  Certain 
species  which  love  moisture  and  are  unable  to  endure  much  exposure 
are  found  in  the  western  valleys,  but  do  not  appear  east  of  the  Con- 
tinental Divide.  Among  these  are  larch,  white  pine,  cedar,  hemlock, 
and  yew.  Some  of  the  higher  ridges  east  of  the  Continental  Divide 
seem  to  have  been  wooded  with  a  stunted  growth  of  alpine  trees. 
Now  a  few  pieces  of  pitchy  roots  are  found  on  the  rocks  above  the 
present  timber  limits.  Such  places  were  noticed  on  Birch  and  Deep 
creeks,  and  on  the  ridges  about  the  headwaters  of  Ford  Creek.  This 
suggests  that  the  climate  may  be  growing  drier.  The  great  number 
of  red  fir  found  dead  on  the  eastern  slope  in  places  most  subject  to 
drought  indicates  the  same  thing.  On  the  South  Fork  of  Depuyer 
Creek,  where  some  cutting  has  been  done  in  a  mixed  forest  of  red  fir, 
Engelmann  spruce,  and  lodgepole  pine,  the  mountain  side  was  patched 
with  areas  of  dead,  or  half-dead  trees  (see  PL  XVI,  B).  One  of  these 
areas  was  found  along  a  skidding  trail,  worn  to  a  depth  of  2  feet 
below  the  surface.  Walking  along  this  trail  it  was  noticed  that  among 
the  dead  trees  the  bottom  of  the  trough  was  dry  and  hard,  while  among 
the  adjoining  live  trees  it  was  moist.  The  dead  trees  were  not  older 
than  the  living,  and  no  other  cause  could  be  found  for  their  dying 
than  the  fact  that  the  ground  where  they  stood  was  drier  than  that  on 
which  the  living  trees  stood. 

OCCUPANCY. 

Most  of  the  land  occupied  by  squatters  east  of  the  Continental  Divide 
is  on  the  plains,  in  the  angle  south  of  Birch  Creek.  These  squatter 
claims  were  not  all  located  in  passing.  There  are  probably  6  or  8  in  this 
angle  (see  PI.  XVIII,  A).  If  the  reserve  line  were  drawn  close  to 
the  foot  of  the  mountain  these  would  be  excluded. 

On  Ford  Creek  a  ranch  and  a  herder's  cabin  were  seen.  The  ranch 
is  not  far  within  the  reserve  line.  About  the  ranch  are  some  30  acres 
under  cultivation,  and  the  owner  of  this  ranch,  in  company  with  others, 
had  some  500  cattle  and  about  as  many  sheep  grazing  on  the  hills  about 
the  headwaters  of  the  stream. 

On  Sun  River,  the  ranches  of  Wagner  and  Hannon  are  well  within 
the  reserve.  Wagner  has  a  log  house,  barn,  and  pasture  fence.  Han- 
non, on  Storehouse  Creek,  has  some  20  or  30  acres  in  meadow,  with 
house  and  outbuildings  and  several  fences  across  the  lower  portion  of 
the  valley.  He  has  some  stock.  Thirty  of  his  horses  were  found 
grazing  on  the  North  Fork  of  Sun  River. 

On  Teton  Creek,  McGurk's  mill,  and  on  Smith  Creek,  White's  mill 
lie  within  the  reserve,  and  about  them  are  clustered  several  houses 
occupied  by  the  employees. 
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Ji.     COLONY  OF  HALF-BREED  WOODCUTTERS  ON  SOUTH  FORK  OF  TETON  CREEK. 


X 


I- 

< 

a. 


o 
a. 


< 

Z 


I- 
co 

CE 


I- 


UJ 


UJ 

_J 
O 

Q. 
Ul 

O 

Q 

O 

_l 

CD 

z 
I- 

O 

«5 


> 

UJ 

> 
r> 

CO 

< 

o 
o 
o 

_l 
O 

LU 
13 

03 


UJ 


< 

> 

LU 
> 


z 
< 

to 

DC 

LLl 
Cl 

a. 

D 

I 
U 

z 
< 
cr 

CO 
Q 


O 


AYREs.]  LEWIS    AND    CLARKE    RESERVE,    MONTANA.  55 

On  Dearborn  Creek,  near  the  mouth  of  Falls  Creek,  and  on  the 
South  Fork  of  Teton  Creek  are  groups  of  cabins  occupied  by  half 
breeds,  who  cut  wood  on  the  reserve  and  haul  it  out  to  market  on  the 
plains  (see  PL  XVIII,  B). 

A  Ihne  kiln  is  being  operated  by  Mr.  C.  V.  Clemens  near  the  mouth 
of  Falls  Creek. 

On  the  South  Fork  of  Depuyer  Creek,  Alex.  Yule  has  a  sawmill  at 
the  mouth  of  the  canyon,  and  above  the  canyon  has  several  houses 
occupied  by  his  loggers. 

On  Willow  Creek,  or  the  east  branch  of  the  South  Fork  of  Flathead 
River,  Mr.  James  Donahue  has  a  stock  ranch  and  about  100  head  of 
cattle  and  horses.  A  few  cabins,  built  by  trappers  or  prospectors, 
were  seen  here  and  there  in  passing  down  the  valley. 

At  the  coal  banks,  Batti's  cabin  was  found  occupied,  and  a  few  miles 
above  this,  on  a  branch  of  the  main  valley,  there  are  prospectors'  cabins 
occupied  at  times. 

In  Swan  River  Valle}^  are  several  squatters  about  the  head  of  Swan 
Lake,  but  they  have  few  improvements  except  their  houses.  Between 
this  and  Hollands  there  are  about  10  log  houses,  ^11  of  them  unoccupied. 

Holland's  ranch,  at  the  mouth  of  Holland  Creek,  comprises  several 
log  houses  and  stables.  Mr.  Holland  has  several  hundred  acres  fenced 
in,  which  he  is  using  as  pasture  for  cattle  and  horses  (see  PI.  XIX,  A). 

At  the  foot  of  Elbow  Lake  is  a  trapper's  cabin,  occupied  at  present. 

On  the  Clearwater,  Mr.  Seeley,  a  forest  ranger,  has  occupied  a 
ranch  at  the  head  of  the  lake  for  several  years.  He  has  recently  built 
a  larger  house,  near  the  foot  of  the  lake,  and  within  about  one-fourth 
of  a  mile  of  the  reserve  line. 

FISH  AXD  GAME. 

All  the  waters  of  this  region  are  remarkably  full  of  trout,  of  which 
there  seems  to  be  several  species.  The  most  abundant  are  about  a 
foot  long  and  weigh  from  one  to  two  pounds.  Salmon  trout  were  seen 
on  the  South  Fork  of  Flathead  River,  the  largest  being  36  inches  long. 

East  of  the  mountains  large  game  has  been  hunted  until  a  track  is 
seldom  found. 

In  the  center  of  the  reserve,  however,  are  elk,  moose,  goats,  sheep, 
black-  and  white- tailed  deer,  and  the  several  species  and  varieties  of 
bear  common  in  the  Rocky  Mountains.  Blue  grouse  are  abundant, 
especially  eastward.  The  common  ruffled  grouse  are  rare  eastward, 
but  abundant  in  the  Swan  River  Valley.  The  fool  hen  is  common 
everywhere  in  medium  altitudes. 

SCEl^ERY. 

This  region,  though  not  as  alpine  as  the  Flathead  Reserve,  has  many 
high  mountains  and  rugged  hills. 

There  are  a  few  glaciers,  a  small  one  at  the  head  of  Gordon  Creek, 
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one  near  McDonald  Peak,  and  th(^  Stanton  Glaciei-,  west  of  Essex,  one 
of  the  largest  in  the  range. 

The  peaks  about  the  Stanton  (rhicier,  Scapegoat  Mountain,  Turret 
Mountain,  Silvertip,  and  Pentagon  on  the  main  range,  three  or  four 
points  on  the  Kalispell  Range,  and  McDonald  Peak  on  the  Mis- 
sion Range,  are  8,000  to  10,000  feet  high  and  afford  excellent  views, 
■while  the  valleys,  though  much  marred  by  tires,  contain  many 
attractive  places.  The  opening  of  the  trails  b}^  the  forest  rangers  is 
rapidly  making  the  region  accessible  by  saddle  and  pack  horses. 

expi.a:n^atiois^  of  maps. 

It  should  be  said,  in  explanation  of  the  maps,  that  sharp  lines  on 
the  maps  for  distribution  of  species  and  the  limits  of  burned  areas 
do  not  represent  the  actual  condition  in  the  forest.  A  blending  of 
adjacent  colors  and  a  fading  out  toward  the  prairies' and  toward  l)urns 
would,  in  most  cases,  represent  the  actual  condition  far  better,  but  as 
it  would  be  impossible  to  print  such  a  map  the  lines  are  drawn  sharp, 
and  are  thus  onh^  approximately  correct.  The  borders  of  light  burns 
may  actually  be  several  miles  from  the  lines  shown  on  the  map,  because, 
creeping  lightly  over  the  surface,  some  of  them  do  so  little  damage 
that  the  effect  is  not  noticeable  from  a  distance,  and  the  line  could  only 
be  mapped  by  the  slow  process  of  tracing  its  course  with  compass, 
and  pacing  through  all  its  meanderings.  A  few  of  the  borders  of 
burns  are  found  sharp  and  definite  in  the  forest,  but  where  they  are 
not  found  well  defined  in  the  woods  the  line  is  drawn  on  the  map  as 
near  as  possible  where  half  of  the  forest  has  been  killed. 

There  was  diflaculty,  also,  in  determining  the  lines  on  old  burns  that 
have  been  more  or  less  restocked,  and  there  maybe  many  inaccuracies 
on  this  account.  Where  the  dead  trees  of  a  burn  are  still  standing  the 
distant  view  of  such  a  tract  gives  the  impression  that  the  line  should 
be  drawn  at  the  border  of  the  deadw^ood.  This  is  approximately  cor- 
rect, because  usually  the  deadwood  falls  before  any  3^oung  stock  that 
follows  could  become  large  enough  to  be  called  a  forest.  Where 
young  stock,  15  feet  or  more  high,  was  found  on  old  burns  it  was 
marked  as  forest. 

In  marking  the  distribution  or  habitat  of  species  one  never  feels 
certain  that  he  has  found  the  extreme  limit  of  distri))ution,  but  thinks 
more  of  the  same  kind  may  possibly  be  found  beyond.  In  mapping, 
the  outmost  known  points  were  joined  by  lines  that  seemed,  according 
to  known  habits  of  the  tree,  the  most  probable  in  consideration  of  the 
climate  and  topograph}'. 

It  should  be  said  that  red  fir,  lodgepole  pine,  alpine  balsam,  and 
Engclmann  spruce  have  a  general  distri))ution  over  the  reserve,  with 
the  exception  that  red  fir  and  lodgepoh^  ])ine  are  not  found  al)ove  7,000 
feet.  Foi'  this  reason  the  distribution  of  these  trees  has  not  been 
specially  indicated  on  the  map. 
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A.     CONTINENTAL   DIVIDE,    FROM    HEAD   OF   LITTLE   BADGER   CREEK. 


C.      DEBRIS    FROM    BURNT    MOUNTAIN    VALLEY   TRIBUTARY   TO    DEARBORN    RIVER. 
From  southwest  slope  of  Mount  Dearborn,  5  nr-,iles  west  of  receive  line. 


AYREs.]  LEWIS    AND    CLARKE    EESERVE,    MONTANA.  57 

MISSOURI    RIVER    DRAIT^AGE    OR    EASTER:N^    SLOPE    OF 

COIS^TIXEXTAE  DIVIDE. 

Topogropliy. — This  tract,  l^^ing-  between  the  Great  Plains  on  the 
east  and  the  Continental  Divide  on  the  west,  and  between  the  v  rreat 
Northern  Railwa}"  on  the  north  and  Lewis  and  Clarke  Pass  on  the 
south,  is  12  to  30  miles  wide  and  about  65  miles  long,  with  an  area  of 
about  1,600  square  miles.  A  small  portion  of  this  strip  is  level,  undu- 
lating or  rolling  prairie,  with  general  eastward  slope.  The  foothills 
are  mountainous,  often  precipitous  toward  the  east,  the  tilted  rock  beds 
dipping  southwestward,  with  their  upturned  edges  exposed  in  cliffs 
fronting  the  plains,  especially  along  the  parallel  ridges  north  of  Hay- 
stack Butte.  The  numerous  canyons  formed  by  the  streams  cutting 
across  the  tilted  strata  are  usually  sharp  and  deep.  The  altitudes 
range  between  5,000  and  9,000  feet  (see  PI.  XX,  A). 

Rock. — The  peaks,  ridges,  and  canyon  w^alls  of  this  region  are  com- 
posed of  gray  limestone.  Very  little  other  rock  was  found  except  on 
Birch  Creek  and  the  Teton  creeks,  where  schists  underlie  the  lime- 
stone unconformably,  and  on  Smith  Creek,  where  injected  meta- 
morphic  rocks  appear.  The  rock  of  the  plains  and  some  of  the  lower 
foothills  resembles  the  Cretaceous  beds  common  farther  east.  Among 
the  limestones  are  some  beds  of  slates  and  quartzites,  but  probably  over 
90  per  cent  of  the  rock  on  this  strip  is  limestone.  It  is  gray  to  buff 
in  color  and  contains  many  fossil  corals  and  brachiopods. 

Soil. — The  soil  seems  fertile  and  productive  when  moist  enough. 
Probably  20  per  cent  of  the  area  is  without  soil,  the  surface  being  bare 
rock,  especially  on  the  summits  and  steeper  slopes.  About  the  eastern 
foothills  some  alkaline  spots  are  found,  but  such  areas  are  small.  In 
mechanical  composition  there  is  endless  variety.  Some  clays  are  found 
along  the  eastern  foothills  and,  rarely,  in  parts  of  the  vallevs  among 
the  mountains.  Gravels  prevail  along  the  lower  portions  of  streams 
or  wherever  alluvial  deposits  have  been  formed.  Loam  is  found  among 
the  rocks  on  the  slopes  and,  usually,  near  the  hills  along  the  creek 
bottoms. 

Suhsoil. — Cla}"  subsoils  are  rare,  although  the}^  are  found  east  of 
the  mountains,  Avhere  there  are  man}^  lakelets  and  ponds  in  the  foot- 
hills. Cla}^  is  also  found  in  the  valleys  of  the  mountain  streams  above 
dams  caused  by  slides  and  mountain  torrents  or  by  the  action  of  the 
now  extinct  glaciers.  The  greater  portion  of  this  tract  has  its  scant 
soil  resting  directly  upon  the  rock,  but  gravels  and  bowlder  clays  are 
to  be  found  on  perhaps  30  per  cent  of  the  area,  especially  in  the  valleys 
of  Sun  River  and  Dearborn  Creek. 

As  a  rule,  humus  is  very  light,  owing  to  the  dry  climate,  the  fre- 
quency of  fires,  and  the  steepness  of  the  slopes.  On  about  half  of 
the  surface. there  is  practically  no  humus,  and  on  the  remainder  the 
soil  is  seldom  colored  to  a  depth  of  more  than  3  or  1  inches.     Where 
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the  foothills  are  so  well  watered  as  to  prevent  fires  burning  the  humus, 
as  about  the  mouths  of  the  ravines  and  around  springy  places,  there 
is  often  a  foot  of  black  soil.  Without  careful  observation  one  may 
be  led  to  believe  the  humus  much  more  abundant  than  it  really  is, 
by  seeing  several  feet  of  dark  earth  in  the  banks  of  some  streams. 
Such  deposits  are  small  and  are  onh^  in  places  where  wash  from  the 
mountains  or  hillsides  has  accumulated.  In  forest  which  has  been 
unburned  for  fifty  years  or  more,  as  in  the  damp  basins,  sometimes  6 
inches  of  black  earth  are  found,  but  such  areas  are  neither  numerous 
nor  large. 

Litter. — Deadwood  debris  is  not  abundant.  Although  a  large  pro- 
portion of  the  trees  are  dead,  the  fires  that  killed  them  have  as  a  rule 
been  so  recent  that  the  deadwood  has  not  fallen,  Avhile  most  of  the 
debris  from  the  older  fires  has  been  consumed  by  the  later  fires.  In 
the  remaining  area  of  unburned  forest,  fallen  leaves  have  accumulated 
to  a  depth  of  several  inches. 

Trees  and  thnber. — The  areas  of  forest  that  have  escaped  the  general 
burn  of  1889  and  the  other  and  lesser  fires,  both  prior  and  later,  are 
few  and  excepting  along  Badger  Creek,  Birch  Creek,  the  South  Fork 
of  Depuyer  Creek,  the  North  Fork  of  Teton  Creek,  the  South  Fork  of 
Deep  Creek,  and  portions  of  the  valleys  of  Smith  Creek  and  Dear- 
born Creek  the  areas  are  so  small  and  so  remote  and  inaccessible  as  to 
make  the  timber  on  them  of  no  commercial  value.  The  amount  of 
timber,  regardless  of  accessibility,  is  roughly  estimated  on  the  basis 
of  present  usage  in  the  northern  middle  States  as  follows: 

Estimate  of  timber  in  Missouri  River  drainage  in  Lewis  and  Clarke  Forest  Reserve,  Montana. 


Areas. 


Badger  Creek 

Birch  Creek 

North  Fork  of  Depuyer  Creek 
South  Fork  of  Depuyer  Creek . 
North  Fork  of  Teton  Creek  . . . 
South  Fork  of  Teton  Creek  . . . 

South  Fork  of  Deep  Creek 

North  Fork  of  Sun  River 

Middle  Fork  of  Sun  River 

North  Fork  of  Ford  Creek 

Smith  Creek 

Dearborn  Creek 

Additional  f^mall  areas 


Total 


Log  timber. 


Mfeet  B.  M. 
10,  000 


1,200 


2,000 

2,000 

500 

3,  000 

20,  000 

20,  000 

300 

2,000 

2,000 


63,  000 


Green  small  wood. 


Cords. 
300,  000 
26,  000 
3,000 

24,  000 
70,  000 

5,  000 
20,  000 

550,  000 
430,  000 

6,  000 

25,  000 
120,000 
660,  000 


2,  239,  000 
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The  additional  small  areas  mentioned  are  scattered  along  the  eastern 
front  of  the  mountains.  They  are  small  tracts  that  have  escaped  fire. 
The  wood  on  them  is  short  and  knotty — fit  only  for  fuel.  There  are 
also  on  these  slopes  and  on  the  foothills,  fairly  accessible  from  the 
plains,  some  200,000  cords  of  deadwood  of  inferior  quality,  most  of 
it  killed  by  the  fire  of  1889. 

The  species  composing  this  material  are  in  order  of  predominance: 
Lodgepole  pine,  Engelmann  spruce,  Douglas  spruce,  and  limber  pine. 

Engelmann  spruce  is  the  favorite  log  timber  among  the  sawmill 
men.  The  wood  of  this  species  is  white  and  tough.  Though  knotty, 
there  are  few  black  knots.  In  size  some  of  the  largest  trees  are  30 
inches  in  diameter,  and  sometimes  contain  500  feet  of  lumber. 

Douglas  spruce  or  red  fir  is  usually  small  and  very  defective.  Trees 
appearing  sound  on  the  outside  often  open  with  soft  red,  rotten  spots 
in  the  heart  or  near  the  branches.  The  largest  are  about  30  inches  in 
diameter. 

Lodgepole  pine  is  most  generally  distributed,  and  is  mostly  sound. 
While  it  is  ignored  and  even  considered  a  nuisance  by  some,  its  value 
will  before  long  be  appreciated.  Farther  west,  where  there  is  a  moister 
climate  and  where  larger  and  more  sought  timber  can  thrive,  there  may 
be  some  valid  objections  to  its  habit  of  densely  occupying  the  ground 
immediately  after  a  fire.  Here  it  only  occupies  land  on  which  other 
species  do  not  thrive  and  produces  lumber  where  no  other  species 
would.  It  reaches  a  diameter  of  2-i  inches  and  a  height  of  70  to  80 
feet,  and  is  more  frequently  clear  than  any  other  timber.  Logs  as 
small  as  5  inches  at  the  top  are  sawed,  and  the  lumber  is  sold  (rough) 
for  $15  per  thousand,  the  same  price  as  spruce  and  red  fir,  but  it  is 
sold  under  the  name  of  "white  pine." 

Limber  pine  {Pinus  flexilis)  is  usually  so  crooked  and  knotty  as  to 
be  worthless  for  log  timber  and  for  the  same  reason  is  of  little  value 
for  fuel. 

Nut  pine  {Pinus  albicmilis)^  while  common  in  the  higher  altitudes  of 
this  region,  is  of  no  commercial  value  at  present  because  of  its  inac- 
cessibilit3\  It  is  frequently  found  growing  tall  and  straight,  8  to  10 
inches  in  diameter  and  60  feet  high.  It  is  easily  distinguished  from 
other  white  pines  by  its  purple  cones. 

Cottonwood  is  found  all  along  the  lower  streams,  but  seldom  as  log 
timber. 

Aspen  is  usually  associated  with  lodgepole  pine  and  often  succeeds 
limber  pine  on  the  burns. 

Balsam  is  common  only  at  high  altitudes  and  is  commerciall}^  unim- 
portant for  timber. 

All  species  vary  greatly  according  to  exposure  and  moisture. 
Those  that  venture  on  the  higher  summits,  which  are  both  dry  and 
exposed,  form  onl}^  mats  upon  the  ground,  while  the  same  species  in 
well-watered  localities  sheltered  from  the  wind  make  large  trees. 
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Oil  the  slopes  a  graduated  difference  is  noticeable,  according  to  the 
soil,  moisture,  and  exposure.  On  the  south  side  of  Depu^-er  Creek 
wh(^r(»  timber  was  being  cut  at  an  altitude  of  about  7.000  feet,  p]ngel- 
manii  spruce,  lodgepoU^  pine,  and  Douglas  spruce,  on  moist  soil,  average 
150  to  500  feet  per  tree,  but  on  the  drier  ground  very  few  trees  were 
large  enough  for  log  timber,  and  many  of  these  were  defective.  In 
looking  over  the  mountain  side  in  this  basin  many  small,  brown  areas 
of  deadwood  appeared  in  the  green  forest.  These  were  first  supposed 
to  l)e  the  effect  of  fire,  but  examination  proved  them  unburned,  but 
on  drv  g-round  where  no  moist  earth  could  be  found  near  the  surface. 

Young  grcnvtJi. — Througliout  the  portion  of  this  region  facing  the 
plains,  an  area  of  000  square  miles,  tracts  of  young  growth  in  good 
condition  are  rare.  Where  fires  have  run  they  have  been  so  severe 
that  over  large  areas  no  seed  trees  and  no  seeds  have  been  left.  In 
fact,  on  most  of  these  burns  the  humus  has  been  consumed.  The  few 
burns  that  have  been  restockec"  are  about  the  basins  at  medium  eleva- 
tions where  fires  have  been  less  severe,  owing  to  greater  moisture. 
Such  restocking  is  best  near  the  unburned  tracts.  In  moving  south- 
ward from  the  Great  Northern  Railway,  a  scant  restocking  was  found 
on  the  Two  Medicine  drainage  covering  probably  4,000  acres  south  of 
the  railway.  South  of  that  area  the  following  small  tracts  of  a  few 
acres  were  seen:  On  Little  Badger  Creek  (south  of  the  stream),  about 
1,500  acres;  about  the  head  of  Big  Badger,  some  5,000  acres;  on  the 
South  Fork  of  Depuyer  Creek,  500  acres;  on  Storehouse  Creek,  some 
2,000  acres;  on  Beaver  Creek,  probably  3,200  acres;  on  Ford  Creek, 
some  500  acres;  on  Elk  Creek,  1,200  acres;  on  Dearborn  Creek,  3,000 
acres;  on  Falls  Creek,  2,000  acres;  a  total,  roughly  approximated,  of 
37,000  acres. 

Underhrush. — Underbrush  is  scant  throuo-hout  this  resfion.  Only 
on  the  dampest  ground  is  there  enough  to  cause  serious  resistance  to 
travel.  The  prevailing  species  on  the  northern  slopes  are  brittlebrush 
and  huckleberry,  while  along  the  streams  are  clumps  and  narrow  strips 
of  dogwood  and  willow.  In  the  higher  altitudes  much  of  the  brush 
consists  of  species  that  under  favorable  conditions  form  trees.  Such 
are  balsam,  limber  pine,  and  Engelmann  spruce.  In  the  higher 
ravines  near  the  Continental  Divide,  especially  under  Engelmann 
spruce,  brush  is  often  found  so  thick  as  to  be  a  serious  hindrance  to 
travel,  l)ut  unless  accompanied  by  fallen  timber  it  does  not  form  an 
impassable  barrier. 

J^!res.—0\xiH\(\i^  of  the  reserve  about  45  square  miles  along  the  Great 
Northern  Railway  and  95  square  miles  in  the  foothills  bordering  the 
plains  have  b(;en  very  sei'iously  burned. 

Of  the  l,f)00  scjuare  miles  within  the  reserve  nearly  GOO  have  been 
SfM-iously  burned  within  the  past  40  years.  Besides  this  severely 
biiiiH'd  arcni  there  ai-e  many  lightly  burned  areas  that  now  have  some 


U.    S.    GEOLOGICAL  SURVEY 


TWENTY-FIRST  ANNUAL  REPORT       PART  V       PL.    XXII 


A.     VALLEY  OF   NORTH    FORK  OF    SUN    RIVER,    LOOKING   SOUTHWARD   TOWARD    JUNCTION 

OF   NORTH   AND    MIDDLE   FORKS. 


B.     HEAD   OF   MIDDLE   FORK  OF   FLATHEAD    RiVER. 


AYREs]  LEWIS    AND    CLARKE    RESERVE,    MONTANA.  61 

dead  trees  killed  by  fire,  but  are  principally  wooded.  There  are  also 
many  areas  of  old  burns  that  have  been  restocked.  The  areas  shown 
as  burned  hav^e  been  severely  burned.  The  fire  of  1889,  which  seems 
to  have  run  over  most  of  this  area,  occurred  during-  a  very  dry  time, 
and  most  of  the  ground  over  which  it  ran  has  only  dead  trees  and  a  very 
small  amount  of  humus  left.  Within  this  area  this  fire  covered  about 
530  square  miles,  most  of  which  is  now  bristling  with  dead  trees,  except 
in  places  previously  burned.  On  such  places  nearh^  all  the  material 
has  been  consumed.  A  previous  fire  covered  an  undetermined  area, 
the  signs  of  it  being  on  much  of  the  ground,  obliterated  by  later  fires. 
On  some  50  square  miles,  principally  along  the  Continental  Divide,  plain 
evidence  of  the  fires  of  this  period  remain.  The  dead  trees  and  stubs 
left  b}^  these  fires  are  better  preserved  in  the  high  altitudes  than  in  the 
valleys,  as,  being  more  isolated,  they  hav^e  partially  escaped  the  later 
fires,  whick",  on  the  foothills  bordering  the  plains,  have  obliterated 
nearly  all  traces  of  the  forest  they  have  destroyed.  Only  occasional 
stubs  and  roots  remain  in  the  grass  or  brush.  The  dates  given  on  the 
maps  are  those  of  the  later  fires. 

Reproduction. — The  area  restocked  is  about  6  per  cent  of  the  area 
burned  over.  Almost  invariably  the  restocking  has  been  with  the  same 
species  that  occupied  the  ground  before.  There  is,  however,  a  notice- 
able increase  in  the  proportion  of  lodgepole  pine,  doubtless  owing  to 
the  more  abundant  seeding  of  this  species  and  the  favorable  condition 
for  its  growth  after  fires.  Where  spruce  and  balsam  lands  have  been 
burned  over  the  new  stock  is  invariabl}^  sparse.  That  this  is  the  usual 
habit  of  these  species  in  restocking  is  inferred  from  the  condition  of 
all  of  the  old  forests  composed  of  them.  Such  forests  do  not  have 
trees  of  uniform  age,  but  always  have  3^oung  trees  coming  in  among 
the  sparse  old  stock.  Reasons  for  this  condition  are  found  both  in  the 
scant  seeding  of  these  species  in  the  higher  altitudes  where  they  grow 
and  in  their  preference  for  shade  in  which  to  germinate  and  grow  while 
young.  Old  forests  of  lodgepole  pine  frequently  have  young  spruce  and 
balsam  as  an  undergrowth.  The  extensive,  almost  continuous  burns 
on  the  foothills  once  partially  covered  with  limber  pine  {Plnus  jiexilis) 
have  not  been  restocked  and  so  far  as  covered  with  vegetation  have 
only  weeds  and  brush  if  recent,  or  bear  grass  and  scant  forage  plants 
if  old.  The  principal  bushes  are  willow  and  aspen.  Young  trees  of 
limber  pine  are  found  on  the  half  barren  knolls  that  reach  out  into 
the  plains  and  on  the  recently  and  severel}^  burned  lands.  The  con- 
dition of  the  burned  land  is  most  desolate.  Only  about  6  per  cent  of 
it  is  restocked  and  the  remainder  bristling  with  deadwood,  standing  or 
fallen,  sometimes  has  no  plants  growing  upon  it,  especially  if  high  in 
altitude  or  dr3^  Most  of  the  area,  during  the  years  that  have  passed 
since  the  fires,  has  grown  only  a  scanty  stock  of  weeds,  grasses,  or 
brush.     The  best  pasture  grasses  are  seldom  found  on  the  burns.    Pine 
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grass  and  "bear  grass"  (never  eaten  by  stock)  are  more  prevalent  on 
such  lands  than  the  bunch  grasses,  but  some  grazing  land  is  now  found 
on  the  once  wooded  portions  of  the  foothills.  Although  some  ten 
3^ears  have  passed  since  the  principal  fire,  only  about  half  the  burned 
area  is  now  covered  with  vegetation,  and  that  is  of  very  much  less 
economic  value  than  the  original  stock. 

Effect  of  hums  on  water floiv.  — In  the  valleys  or  basins  most  thoroughly 
burned  over  the  widening  of  the  streams  and  the  increased  washing 
down  of  bowlders  is  quite  noticeable.  The  valleys  of  Dearborn  River, 
Ford  Creek,  and  the  forks  of  Teton  Creek  are  much  washed,  the  wide 
gravel  and  bowlder  beds  of  the  water  courses  being  a  prominent  fea- 
ture of  the  landscape  (see  PI.  XX,  B). 

Deadwood. — Wherever  severe  fires  have  recently  run  through  the 
forests  deadwood  is  standing.  Even  some  of  that  killed  by  fire  forty 
years  ago  remains  standing,  but  onW  on  the  higher  and  drier  portions 
where  the  climate  is  more  favorable  to  the  preservation  of  deadwood. 
Very  little  of  such  old  material  is  suitable  even  for  fuel  and  under  the 
estimates  only  that  killed  within  the  past  ten  years  which  is  standing 
and  is  suitable  for  fuel,  fencing,  or  house  logs  is  considered.  None 
of  the  old  deadwood  is  marketable  as  log  timber.  The  estimate  of 
the  amount  more  recently  killed  is  necessarily  very  rough  and  only 
approximate  as  follows: 

Estimate  of  deadwood  in  valleys  east  of  Continental  Divide,  Lewis  and  Clarke  Forest 

Reserve,  Montana. 

Cords. 
Other    valleys,     southward     to 

Beaver  Creek 8,  000 

Beaver  Creek 5,  000 

Ford  Creek 2,  000 

Smith  Creek 1,  000 

Elk  Creek 1,  000 

Dearborn  Creek 80,  000 

Falls  Creek 20,  000 

Sun  River 200,  000 


Cords. 

Two  Medicine  Creek 100,  000 

Little  Badger  Creek 500 

Badger  Creek 500 

Birch  Creek 30,  000 

North  Fork  of  Depuyer  Creek  .  10,  000 

Black  Leaf  Creek. .  /. 5,  000 

Other  valleys,  southw^ard 10,  000 

North  Fork  of  Teton  Creek 10,  000 

South  Fork  of  Teton  Creek 12,  000 

Other  valleys,  southward 6,  000 

Deep  Creek 3,  000                Total 504,  000 

Some  20  per  cent  of  this  may  have  a  stumpage  value  of  about  25 
cents  a  cord.  The  remainder  is  probably  worthless,  because  of  difii- 
culty  of  access. 

Cutting. — All  that  portion  of  this  region  fairly  accessible  from  the 
plains  has  been  invaded  by  ranchmen  and  by  others  cutting  for  village 
use.  Wagon  roads  were  found  leading  from  the  plains  up  almost 
every  stream,  and  over  these  wood  and  poles,  when  needed,  are  hauled 
in  small  loads.  Often  the  material  can  be  taken  out  only  with  great 
difiiculty.  It  is  often  cut  high  on  the  mountain  slopes  and  slid  down 
to  the  roads.  In  some  places  it  is  hauled  a  long  distance  from  the 
stump  to  the  wagon,  where  it  is  loaded,  frequently  40  miles  from  where 
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it  is  to  be  used.  Several  small  sawmills  have  been  operated,  and  three 
were  found  running.  On  the  South  Fork  of  Depuyer  Creek  up  to 
July  17  some  1,600  trees,  scaling  about  300,000  feet,  had  been  cut  in  the 
basins  and  floated  through  the  canyon  to  its  mouth,  where  they  were 
sawed  and  sold  rough  for  $16  per  thousand.  On  the  South  Fork  of 
Teton  Creek  is  a  mill  about  6  miles  from  the  plains  (see  Pis.  XIX,  B^ 
and  XXI,  A).  In  this  valley  about  1,000,000  feet  of  lumber  and 
6,000  cords  of  wood  and  poles  have  been  cut.  On  Smith  Creek  a  mill 
has  been  operated  some  years,  and  from  this  valley  about  1,000,000  feet 
of  lumber  have  been  taken,  most  of  it  lodgepole  pine  and  spruce  (see 
PL  XII,  ^1).  It  is  not  far  from  the  unsurveyed  reserve  line,  but  there 
is  little  doubt  it  lies  within  the  boundaries.  On  Dearborn  Creek  some- 
thing over  100,000  ties  were  cut  and  floated  to  the  Helena  branch  of 
the  Great  Northern  Railway  when  that  line  was  being  built.  In  the 
valley  of  Falls  Creek,  a  branch  of  the  Dearborn,  large  quantities  of 
poles  and  fuel  have  been  cut.  August  2  a  party  of  half-breed  Indians 
was  found  cutting  10  to  20  loads  a  day  and  hauling  them  to  market  on 
the  plains. 

Owing  to  the  desultory  manner  of  such  cutting,  accurate  estimates 
of  the  amount  cut  are  impossible  without  much  time  and  labor. 

Approximately  the  following  amounts  of  both  green  and  dry  mate- 
rial have  been  cut  within  the  reserve: 


Estimates  of  cutting  east  of  Continental  Divide,  Lewis  and  Clarke  Forest  Reserve,  Montana. 


Locality. 

Cords. 

M  feet  B.  M. 

Ties. 

North  of  Badger  Creek 

Badger  Creek 

Birch  Creek 

2,000 
2,000 
2,000 
5,000 

Birch  to  Teton  Creek 

South  Fork  of  Depuver  Creek 

300 

1,000 

600 

North  Fork  of  Teton  Creek 

6,000 

5,000 

22,  000 

25, 000 

10,  000 

South  Fork  of  Teton  Creek 

Teton  to  Sun  River 

North  Fork  Sun  River 

200, 000 

Sun  River  to  Smith  Creek 

Smith  Creek 

1,000 

Dearborn  River 

150,  000 

Falls  Creek 

3,000 

Total 

82,  000 

2,900 

350,  000 

Transportation. — The  point  on  this  land  nearest  the  railroad  is  about 
5  miles  distant  and  the  farthest  is  about  80.  The  streams,  with  the 
exception  of  Sun  River,  are  of  little  value  for  transportation,  as  they 
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iwv  riipid  luul  rouoh  and  the  diver.sity  of  their  directions  and  the  smidl 
anionnt  of  timber  to  l)e  marketed  from  each  Avould  hardly  wiirrant 
their  improvement  for  \ng  driving-,  although  the  water  could  often  be 
used  to  advantage  in  In'inging  material  from  th(^  mountain  ])asins  to 
the  mouths  of  the  canyons  on  the  border  of  the  plains,  the  most  favor- 
able situation  for  mills, 

Deijunul. — Demand  at  present  is  purely  local  and  only  from  the 
plains  eastward,  whence  ranchmen  and  villagers  look  to  the  mountains 
for  all  their  wood  material.  Sawed  lumber  brings  $16  a  thousand  at 
the  mill  in  the  foothills  and,  accordinp*  to  accessibilitv,  should  bear  a 
price  of  from  $1  to  $3  a  thousand  on  the  stump.  Fuel  and  fence 
poles,  though  nothing  has  heretofore  been  paid  for  them,  should  be 
worth  25  cents  a  cord  on  the  stump.  The  amount  of  material  used  bn 
the  adjacent  plains  w411  be  greatl}^  increased  as  irrigation  is  developed 
and  the  land  capable  of  agriculture  cultivated. 

Agricultural  land. — There  are  on  this  portion  of  the  reserve  approx- 
imately 150  square  miles  of  land  that  have  some  agricultural  value. 
Some  of  it  is  cultivated  now  and  is  very  productive  of  crops  not  liable 
to  injury  by  frosts.  Timothy  grows  especially  well.  About  80  square 
miles  of  this  land  lies  east  of  the  foothills  in  that  ano-le  of  the  reserve 
reaching  into  the  plains  south  of  Birch  Creek.  This  land  should  be 
opened  to  settlement.  On  the  North  Fork  of  Sun  River,  the  tract 
next  in  size,  are  about  5  square  miles  of  agricidtural  land  (see  Els. 
XXI,  Jj.  and  XXII,  ^1).  The  remainder  is  in  small  isolated  areas  here 
and  there,  not  adapted  to  farming,  but  of  value  for  raising  hay  and 
vegetables  for  the  use  of  men  emploj^ed  in  the  forests. 

Irrigation. — The  amount  of  water  used  in  the  reserve  at  present  is 
insignificant.  Perhaps  altogether  100  acres  are  now  under  irrigation. 
These  lands  are  some  garden  spots  and  ha}^  land  in  the  angle  south  of 
Birch  Creek;  Hannon's  ranch,  on  Storehouse  Creek  (a  branch  of  Sun 
River);  and  two  ranches  on  Ford  Creek.  East  of  the  reserve  several 
large  ditches  are  being  used.  The  only  one  of  these  reaching  the 
reserve  is  that  tapping  Dearborn  River  at  the  mouth  of  Falls  Creek. 
The  possibilities  of  irrigation  on  the  plains  eastward  are  great,  as 
there  is  a  large  amount -of  rich,  irrigal)le  land.  In  view  of  the  future 
demand  for  Avater,  the  destruction  of  the  cover  on  the  mountains  is 
greatly  to  be  regretted.  Although  the  principal  burns  occurred  oidy 
ten  3^ears  ago,  their  efiect  upon  the  waterllow  is  plainly  noticeable  in 
the  widening  of  the  streams,  the  cutting  of  the  banks,  and  the  great 
deposits  of  gravel. 

Occupancy. — While  no  great  amount  of  the  land  is  utilized,  small 
tracts  are  used  here  and  there.  Most  of  these  are  on  the  plains,  in 
the  angle  south  of  Birch  Creek.  These  were  not  examined  in  detail. 
On  Sun  River  are  two  ranches,  Hannon's  and  Wagner's  (see  PI.  VI,  B). 
Hannon  has  about  100  acres  under  cultivation  and  in  pasture,  while 
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Wagner  has  200  acres  fenced  in  in  pasture,  and  Hannon  has  about  30 
horses  on  the  North  Fork  of  Sun  River.  On  Ford  Creek  two  ranches 
were  found;  one,  recentl}^  established,  has  no  land  under  cultivation;  the 
other,  on  the  main  stream,  has  about  100  acres  in  grain  and  hay.  At 
the  head  of  Ford  Creek  about  500  cattle  and  as  many  sheep  were 
found  grazing  July  27.  This  stock  is  owned  by  several  different  per- 
sons, the  Fords,  having  ranches  on  the  lower  creek,  being  the  principal 
owners.  About  the  mouth  of  Falls  Creek  are  several  cabins  occupied 
b}^  half  breeds  who  cut  and  saw  wood  from  the  reserve.  About  5,000 
sheep,  said  to  be  owned  by  J.  C.  Fa}",  of  Hogan,  Montana,  were  graz- 
ing in  the  valley  of  Falls  Creek  August  1. 

Water  power. — The  numerous  streams  (averaging  about  6  miles 
apart)  furnish  many  water  powers  along  the  eastern  border  of  the 
reserve.  Sun  River,  the  largest,  was  about  300  feet  wide  and  3  feet 
deep,  with  rapid  current  July  24.  Dearborn  River,  next  in  size,  was 
100  feet  wide,  2  feet  deep,  and  moderatel}^  rapid.  Ford,  Deep, 
Depuyer,  Birch,  and  Badger  creeks  in  July  were  each  25  feet  or  more 
wide  and  2  feet  deep,  with  strong  current. 

Mining. — Some  prospecting  for  gold  and  copper  is  being  done  on 
Smith  Creek.  Otherwise  no  mining  operations  were  noticed.  The 
principal  rock  is  limestone. 

VAXiLEY  OF  MIDDLE  FORK  OF  FLATHEAD  RIVER. 

Topography. — This  valley  lies  partly  within  and  partly  without  the 
reserve.  About  576  square  miles,  in  a  fairly  compact  body,  are  in- 
cluded within  the  boundaries.  The  portion  of  the  valley  outside  the 
reserve  is  a  strip,  seldom  more  than  4  miles  wide,  along  the  Great 
Northern  Railway.  The  portion  within  the  reserve,  while  not  reaching 
into  the  highest  altitudes  of  the  range,  is  still  very  rough  and  moun- 
tainous, excepting  along  the  bottoms  of  the  main  valley  and  the  two 
principal  branches.  With  this  exception  there  is  very  little  level  land. 
The  principal  areas  are  occupied  by  irregular  mountain  ridges  and 
peaks,  the  highest  of  which  hold  snow  in  drifts  throughout  the  year. 
The  portion  outside  the  reserve  is  simply  a  mountain  side  along  Sum- 
mit Creek  and  the  Middle  Fork  of  Flathead  River  below  the  mouth 
of  Summit  Creek. 

Rock. — Limestone  is  the  principal  rock  occupying  the  summits  of 
all  the  higher  ridges,  but  shales  and  schists  are  found  in  the  banks  of 
the  river  where  it  cuts  across  the  range.  Some  beds  of  quartzite 
outcrop  in  the  mountain  sides,  but  these  are  much  thinner  than  those 
in  the  mountains  north  of  the  railroad. 

Soil. — As  the  soil  is  derived  principally  from  limestone,  it  may  be 
expected  to  be  rich  in  plant  food;  and,  in  fact,  wherever  there  is  moist 
earth,  unencumbered  by  snow,  vegetation  is  luxuriant.  A  large  part 
of  the  mountain  summits  is  bare  rock.     Much  of  this  area  was  once 

21  GEOL,  PT  5 5 


GO  FOREST    RESERVES. 

wooded,  but  tires  have  so  thoroughly  consumed  the  mosses  and  humus 
coverino-  the  surface  that  trees  could  not  grow  there  now. 

Litter. — The  amount  of  litter  in  this  valle}^  is  greater  than  in  an}^  of 
the  others.  On  the  ])urned  areas  the  trees  killed  by  lire  form  a  net- 
work over  the  ground,  except  where  fires  have  been  repeated  and 
severe.  On  the  unburned  areas,  covering  nearly  all  of  the  two  main 
forks  of  the  valley,  the  old  trees  and  others  killed  by  overcrowding 
have  fallen  and  such  an  amount  of  material  has  accumulated  that  it  is 
difficult  to  take  horses  through  the  woods. 

Humus. — Corresponding  with  litter,  humus  is  ver}^  light  or  wanting 
on  the  burns  and  heav}^  where  the  forest  is.  uninjured  by  the  tire. 
Both  the  west  branch  and  the  east  are  covered  by  a  dense  growth  of 
trees,  and  excepting  a  small  area  near  the  forks  have  escaped  lire 
many  3^ears.  This  freedom  from  fire  has  permitted  humus  to  accu- 
mulate to  a  depth  of  ^  or  3  inches  over  most  of  the  valley.  There  are 
occasionalh"  willow^  bottoms  where  black  muck  has  a  depth  of  a  foot 
or  more,  but  these  have  no  large  area. 

Trees  and  timber. — Of  this  tract  about  124  square  miles  are  timbered. 
Besides  this,  110  square  miles  are  fairly  covered  with  wood,  about  180 
are  naturally  bare,  being  on  the  high  summits,  and  162  square  miles 
have  been  severel}"  burned.  Outside  of  the  reserve  some  35  square 
miles  are  scantily  wooded  with  spruce  and  balsam,  with  some  lodgepole 
pine,  larch,  and  red  fir  on  the  lower  slopes — perhaps  20  million  feet  B.  M. 
of  log  timber  and  200,000  cords  of  other  material.  The  remaining 
115  square  miles  are  either  burned  or  naturally  barren.  The  species 
here  do  not  differ  from  those  in  the  South  Fork  Valley.  Engelmann 
spruce  is  the  principal  timber  tree.  Larch,  red  fir,  and  lodgepole  pine 
follow  in  importance.  Balsam  abounds  on  the  higher  mountain  slopes, 
but  is  of  little  or  no  commercial  importance.  White  pine  ma}^  occur, 
but  it  was  not  noticed. 

Estimates. — The  amount  of  log  timber  in  the  portion  of  the  valley 
within  the  reserve  is  roughly  estimated  at  154  million  feet  B.  M. 
Besides  this  log  timber,  there  are  about  1,500,000  cords  of  material 
unfit  for  the  saw.  The  log  timber  is  about  30  per  cent  spruce,  25  per 
cent  larch,  20  per  cent  lodgepole  pine,  20  per  cent  red  fir,  and  5  per  cent 
other  species.  As  to  size  and  (quality,  there  is  great  variety.  In  the 
ravines  are  tall  and  straight  spruce  of  rapid  growth  and  usually  sound, 
while  on  exposed  ridges  are  dwarfed  and  knotty  trees  often  defective. 

Young  (jrowtli. — Except  on  the  burn  on  the  main  fork  of  the 
stream,  there  is  no  great  amount  of  young  growth.  On  the  larger 
burns  restocking  has  been  scant  and  the  trees  are  yet  small.  Among 
the  older  trees  some  young  ones  have  started  as  the  mature  trees  have 
fallen  and  made  openings.  These  are  of  various  sizes  and  arc  })romis- 
ing  for  timljer.  But  there  are  not  in  all  cases  enough  to  form  a  new 
stock  of  desirable  kinds  if  the  old  trees  were  cut.  The  abundance  of 
brush  is  a  serious  hindrance  to  the  starting  of  seedlings. 


U.    S.    GEOLOGICAL  SURVEY 


TWENTY-FIRST  ANNUAL  REPORT       PART  V       PL.    XXV 


A.     SWAN    LAKE,    LOOKING   SOUTHWARD    FROM    POINT   3    MILES   ABOVE  OUTLET. 


Ji,     LOOKING  TOWARD    McDONALD    PEAK    FROM   SWAN-CLEARWATER    PASS. 


AYREs.]  LEWIS    AND    CLARKE    RESERVE,    MONTANA.  67 

Underbrush. — Underbrush  is  more  abundant  than  in  any  other  por- 
tion of  the  reserve.  The  litter  and  brush  make  the  trail  throug-h  this 
valley  almost  impassable.  Most  of  the  hills  east  of  the  river,  however, 
have  been  burned  until  they  are  almost  free  from  brush.  West  of  the 
river  burns-  are  older  and  brush  has  had  time  to  reappear. 

Fires. — About  95  square  miles  within  the  reserve  and  60  outside  of 
it  have  been  severely  burned  within  the  past  twelve  years.  The  hills 
east  of  the  river  are  almost  barren  as  a  result  of  tire.  The  origin  of 
most  of  these  fires  seems  to  have  been  along  the  railway,  and  they 
probably  started  either  during  the  grading  operations,  or  from  sparks, 
cinders,  or  camp  fires  along  the  line  since.  It  is  said  that  at  the  time 
of  the  grading  of  the  road  there  were  two  dry  seasons,  and  fires  were 
burning  everywhere  through  the  mountains.  These  statements  are 
confirmed  by  the  conditions  in  which  we  now  find  the  forest.  The 
fires  at  this  dry  time  were  almost  invariably  severe,  killing  all  the 
forest  through  which  they  ran.  Very  few  trees,  indeed,  are  left 
living;  only  a  few  clumps  in  damper  places,  often  several  miles  apart. 
Owing  to  the  severity  of  these  burns,  reproduction  has  been  scant.  Most 
of  the  new  stock  is  lodgepole  pine,  and  most  of  this  is  near  the  border 
of  unburned  forests.  Probably  not  over  20  per  cent  of  the  burns  are 
restocked  with  seedlings  of  any  species.  The  view  over  the  mountains 
south  of  Bear  Creek  reveals  a  very  few  small  unburned  tracts  in  the 
most"  sheltered  places,  but  the  surface  is  nearly  all  bare,  with  the 
exception  of  a  few  dead  trees,  either  standing  or  fallen. 

Deadwood. — Perhaps  100,000  cords  of  dead  wood  are  standing 
within  this  portion  of  the  reserve  and  150,000  cords  outside  of  the 
reserve  line  along  the  railroad. 

Cutting. — Within  the  lines  of  the  reserve  there  has  been  no  cutting 
except  for  camps  and  trails,  but  on  the  adjoining  strip  a  great  deal 
was  cut  during  the  construction  of  the  railway  for  ties,  bridge  timber, 
and  fuel.  No  attempt  was  made  to  estimate  the  amount  of  this 
material,  as  there  was  not  time. 

Transportation. — The  only  outlet  for  this  valley  is  down  the  stream. 
The  stream  is  drivable  at  moderate  expense,  and  at  Java  touches  the 
Great  Northern  Railway.  The  material  outside  the  reserve,  in  the 
narrow  strip  along  the  railway,  is,  compared  with  the  rest  of  the 
region,  very  accessible,  as  it  is  only  necessary  to  chute  the  timber 
down  the  mountain  side  to  load  it  on  the  cars. 

Demand. — Probably  none  of  the  material  on  this  tract  could  be  sold 
to-day  at  any  price  on  the  stump.  East  of  this  point,  as  at  Midvale, 
and  even  near  Summit,  there  is  a  growing  demand  for  deadwood  to  be 
used  on  the  plains  eastward,  but  as  this  tract  is  on  the  western  slope 
and  below  some  of  the  heavier  grades  it  could  probably  not  compete 
at  present  with  material  from  the  eastern  slope  of  the  mountains, 
which  now  commands  a  price  of  only  25  cents  a  cord  on  the  stump. 
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Agricultural  land. — There  is   no  prospect  for  agriculture  in   the 

valley  except,  perhaps,  that  on  a  few  spots  the  vegetables  or  hay 

needed  by  lumbermen  or  miners  working  in  the  valley  could  be  grown. 

Water  power. — Water  power  is  abundant,  the  rapid  fall  of  the  stream 

furnishing  many  mill  sites. 

OccujKincy. — There  is  no  one  living  within  the  reserve,  but  along 
the  railroad  below  are  some  three  or  four  resident  squatters.  Essex 
is  quite  a  little  village,  supported  by  railroad  work,  this  place  being 
used  as  a  coaling  station  and  for  keeping  engines  used  in  helping  up 
the  mountain  grade.  At  the  other  stations — Bear  Creek,  Java,  Paola, 
and  Nyack — are  nothing  but  section  houses. 

Mining. — Along  Summit  Creek,  not  far  above  Java,  are  some 
mining  prospects,  staked  during  the  season  of  1898.  Aside  from  these 
no  claims  were  noticed  in  the  reserve. 

VALXiEY  OF   SOUTH   FOKK   OF  FLATHEAD   RIVER. 

Tojpograpliy. — The  area  of  this  tract  is  about  1,860  square  miles. 
Excepting  about  210  square  miles  draining  into  the  Blackfoot,  of 
which  the  surface  is  irregularly  mountainous,  with  very  narrow 
stream  bottoms,  this  area  comprises  the  whole  drainage  basin  of  the 
South  Fork  of  the  Flathead  River.  This  basin  is  about  92  miles  long 
and  from  10  to  30  miles  wide.  It  is  bounded  on  the  west  by  the  high 
and  sharp  Kalispell  Range,  on  the  east  by  the  Sheep  Horn  or  Stanton 
Range,  which  southeastward  joins  the  Continental  Divide  and  with  it 
forms  an  irregular  boundary.  This  range  has  very  rough  topography 
on  its  western  slope. 

For  some  40  miles  above  the  mouth  of  the  South  Fork  the  vallev  is 
narrow  and,  excepting  some  recesses  in  the  mountains  eastward,  fairly 
uniform,  but  above  or  southward  the  parallel  ridges  forming  the  foot- 
hills of  the  Continental  Divide  are  sharply  cut  across  by  streams,  and 
a  very  rugged  topography  is  the  result. 

The  west  branch  of  the  South  Fork  has  a  fan-shaped  drainage,  the 
western  tributaries  of  which  head  in  the  mountains  about  Pend  Oreille 
Pass  and  flow  through  sharp  can3^ons  until  they  reach  the  main  stream. 

Willow  Creek,  which  joins  the  West  Fork  to  form  the  South  Fork 
of  the  Flathead,  has  a  nuich  broader  valley  bottom  than  the  West 
Fork.  Above  the  first  canyon  there  is  an  area  of  gravelly  land  with 
a  maximum  width  of  about  3  miles.  About  8  miles  above  the  first 
canyon  is  a  short  canyon  through  a  ridge  which  cuts  the  valley  in  two 
near  its  middle.  Above  this  canyon  is  a  willow  bottom  about  7  miles 
long  and  from  half  a  mile  to  a  mile  wide.  This  glaciated  U-shaped 
valley  continues  southward  be3^ond  the  headwaters  of  Willow  Creek 
to  those  of  the  North  Fork  of  the  Blackfoot.  The  divide  between  the 
two  streams  is  so  low  that  the  headwaters  of  Willow  Creek  could  easily 
be  turned  into  those  of  the  North  Fork  of  the  Blackfoot. 
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Rock. — Limestone  forms  the  principal  crests  on  each  side  of  the 
valley,  and  in  the  limestone  are  some  beds  of  quartzite,  the  quartzite 
being  most  abundant  southward,  where  a  transverse  uplift,  which 
reaches  across  the  whole  Rocky  Mountain  Range,  forms  the  divide  at 
the  head  of  the  South  Fork  of  the  Flathead  River.  Along  both  the 
Sheep  Horn  and  the  Kalispell  ranges  green  schistose  rocks  are  found 
in  occasional  outcrops.  The  lower  portion  of  the  valley  of  the  South 
Fork  is  occupied  by  Cretaceous  or  allied  rocks,  in  which  are  some 
beds  of  lignite  coal. 

Soil, — Derived  almost  entirel}^  from  limestone  rocks,  the  soil  is  pro- 
ductive wherever  loam  is  abundant  and  well  moistened,  but  large 
areas  are  gravelly  and  too  thoroughly  drained.  Near  the  mouth  of 
the  tributaries,  however,  there  are  usually  some  areas  of  very  fertile 
soil.  The  mountain  ridges  are  usually  bare  and  rocky.  The  slopes 
below  produce  a  vigorous  growth  of  such  vegetation  as  can  endure  the 
peculiar  variations  of  excessive  moisture  and  drought  to  which  these 
mountain  sides  are  subjected.  Throughout  the  valle}"  are  many  iso- 
lated small  areas  of  wet  land,  commonl}^  called  sloughs,  which  now 
have  a  growth  of  wire  grass,  flat  grass,  or  blue  joint.  These  have  a 
deep  accumulation  of  muck,  which  usually  proves  fertile  after  drain- 
ing and  weathering.  The  depth  of  the  soil  is  usually  very  slight,  sel- 
dom more  than  2  or  3  inches  on  the  bench  lands,  althouo^h  it  mav  reach 
G  inches,  or  even  a  foot,  about  the  mouths  of  ravines. 

Subsoil. — The  subsoil  is  greatly  variable.  In  general,  the  banks 
and  benches  along  the  river  are  gravel;  yet,  in  man}^  places,  clay 
banks  are  exposed  in  river  blufls  and  mirv  tracts  of  clav  can  hardlv  be 
avoided  by  the  trails.  For  several  miles  below  the  mouth  of  White- 
water  River  much  clay  was  noticed,  both  in  the  bluffs  and  on  the 
river  bottom.  Some  of  these  clay  deposits  are  saline,  especially  near 
the  tops  of  the  bluffs,  which  are  often  200  feet  above  the  river.  The 
beds  are  stratified  and  probably  settled  in  post-Glacial  time  from  water 
held  back  by  a  natural  dam,  a  short  distance  below  the  mouth  of 
Bear  Creek.  Such  dams  must  have  been  common  as  the  glaciers 
were  receding,  for  along  the  main  valley  many  terraces  are  seen  and 
at  several  different  levels.  As  a  rule,  the  gravels  do  not  extend  far 
up  the  mountain  side,  and  above  them  the  subsoil  is  practically 
formed  from  the  local  rock  and  consists  largely  of  clay  mingled  with 
rock  fragments.  The  general  color  of  the  subsoil  is  a  reddish  buff  or 
brown. 

Iliiinus. — Humus  is  fairly  abundant,  except  on  burns  and  gravel 
ridges,  where  it  is  slight  in  proportion  to  the  intensity  of  the  burn  or 
the  dryness  and  exposure  of  the  ridge.  This  soil  has  been  formed 
since  the  recession  of  the  glaciers  and  is  but  slightly  colored  by 
humus.  The  color  seldom  exceeds  a  depth  of  2  or  3  inches.  In  the 
unburned  forest,  well-decomposed  material  is  commonly  found  2  or  3 
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iiK'li(\^  d(H^p.  But  where  burned,  all  such  material  is  consumed, 
excc})!  in  the  damper  spots,  or  where  the  fire  has  been  exceptionally 
lioht. 

Litter. — There  is  onl}^  a  moderate  amount  of  litter,  even  on  the  burns. 
Most  of  the  fires  that  have  occurred  have  been  severe  and  have  cleaned 
up  the  smaller  litter  quite  thoroughly.  That  falling  since  the  fire  of 
18S9  is  coarse  and  principally  the  trunks  of  trees  killed  by  that  fire. 
In  the  unburned  woods  the  trees  killed  by  overcrowding  and  the 
branches  that  are  overshaded  and  drop  off  accumulate  to  a  moderate 
amount,  but  are  seldom  so  abundant  as  to  obstruct  the  passage  of 
horses  through  the  woods. 

Trees  and  timher. — Larch,  red  fir,  spruce,  yellow  pine,  white  pine, 
and  lodgepole  pine  are  the  principal  timber  trees.  In  addition  to 
these,  balsam,  nut  pine,  cedar,  hemlock,  and  cottonwood  occur,  the 
first  two  abundantly  on  upper  mountain  slopes  and  sometimes  reaching 
to  the  vallev  bottom.  Silver  fir  and  cottonwood  occur  sparingly  (see 
PL  XXIY,\i). 

Roughly  estimated,  according  to  the  custom  in  the  Lake  States,  the 
amount  of  log  timber  and  other  material  above  3  inches  in  diameter  is 
as  follows: 

Amount  of  log  timher  above  3  inches  in  diameter  in  valley  of  South  Fork  of  Flathead  River ^ 

Montana. 


Species. 


Larch 

Yellow  pine 

Red  fir 

Spruce  

White  pine 

Lodgepole  i)ine 
Balsam 


Cedar,  hemlock,  and  others 


Total 


Feet  B.  M, 


176,  944,  000 
35,  388,  800 

110,  590,  000 

88,  472,  000 

8,  847,  200 

22,118,000 


442,  360,  000 


Cords. 


1,  000,  000 


876,  000 
1,  096,  000 

300,  000 
1,  008,  000 

800,  000 
50,  000 


5, 130,  000 


The  maxinuun  sizes  of  the  timber  are  approximatel}^  as  follows: 

Size  of  timher  in  valley  of  South  Fo'^k  of  Flathead  River,  Montana. 

Yellow  pine 40  inches  by    90  feet 

Red  lir 36  inches  by    80  feet 

Larch 40  inches  by  150  feet 

Spruce :^0  inches  by  100  feet 

White  pine 30  inches  by  125  feet 

Balsam 20  inches  by    70  feet 

Nut  pine ^ 20  inches  by    70  feet 

Lodgepole  pine 24  inches  by    90  feet 
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In  qualit}^  there  is  a  great  variety,  according  to  the  situation  where 
grown.  In  general,  the  timber  has  grown  in  dense  forests  and  is 
fairly  free  from  large  knots. 

The  3^ellow  pine,  as  usual,  borders  the  prairies  and  other  openings, 
and  is  limb}^  above  the  first  25  or  30  feet  from  the  ground.  It  is 
often  fire  scarred  in  the  butt. 

Red  fir,  Avhile  less  defective  here  than  on  the  eastern  slope,  is  often 
found  full  of  dry  rot. 

Lodgepole  pine  is  usually  sound  and  fairly  clear,  though  small. 

White  pine  is  frequently  defective;  in  fact,  it  is  seldom  sound.  Much 
of  it  is  dying,  and  in  dying  the  sapwood  turns  blue.  Besides  this 
defect,  it  is  common  to  find  dry  rot  in  the  trunks,  and  the  many 
defective  logs  greatly  increase  the  cost  of  logging. 

Some  cedar  34  inches  in  diameter  and  75  feet  high  was  seen,  but  this 
size  is  exceptional.  There  are  no  large  areas  of  this  species.  It  is 
limited  to  ravines  and  other  damp  places. 

Nut  pine  is  greatl}^  variable  in  quality,  seldom  being  suitable  for  log 
timber,  and  where  suitable  it  is  so  inaccessible  as  to  be  of  no  commer- 
cial value. 

Younr/  growth. — With  few  exceptions,  there  is  a  fair  stock  of  young 
trees  throughout  the  forest.  The  tracts  not  burned  have  j^oung  trees 
coming  in  where  the  old  have  fallen.  Most  of  the  burns  in  the  low 
countr}^  are  being  fairly  restocked,  but  the  burns  of  1889  were  so 
severe  that  reproduction  on  them,  as  found  on  Hungry  Horse,  Upper 
Gordon  Creek,  and  the  eastern  slope  of  the  Kalispell  Range,  has  been 
scant.  Willow  Creek,  however,  is  fairly  well  stocked,  but  all  the  young 
growth  there  is  small,  usually  from  2  to  10  feet  high.  But  little  of 
•  the  unburned  forest  lacks  sufficient  3^oung  growth  to  constitute  a  new 
stock  were  the  mature  trees  cut.  On  the  burned  land,  however,  the 
trees  being  small  and  usually  all  of  one  kind,  the  problem  of  thinning 
and  securing  a  valuable  stock  would  be  a  more  difficult  one,  for  the 
severe  burns  have  little  else  than  lodgepole  pine. 

Underhrush. — The  species  most  abundant  here  are  alder,  maple, 
spirsea,  dogwood,  willow,  brittlebrush,  yew,  juniper,  redroot,  and 
squawberry.  These  are  often  dense  enough  to  form  a  serious  obstruc- 
tion to  logging  operations,  especially  on  or  near  the  bottom,  where 
dogwood  and  yew  are  dense  imder  the  spruce.  These  species  follow 
up  the  water  courses  into  the  gulches  on  the  mountain  sides,  leaving 
ridges,  especially  the  moraines,  fairly  free  from  brush.  The  northern 
mountain  slopes,  especially  in  high  altitudes,  have  brittle  brush  and 
huckleberry  in  some  abundance.  The  medium  altitudes,  l)oth  on  the 
slopes  and  fiats,  especially  if  moist,  have  maple  and  yew  often  so  dense 
as  to  be  difficult  to  pass  through;  but  the  southern  slopes  and  gravelly 
benches  have  some  clumps  of  alder,  service  berry,  squawberr}^,  and 
redroot,  but,  as  a  rule,  not  enough  brush  to  obstruct  travel  through 
them. 
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FJres  and rejyroduction. — On  the  Blackfoot  drainage  about  175  square 
miles,  and  on  the  South  Fork  of  Fhithead  inside  of  the  reserve  about 
310  square  miles,  and  outside  of  the  reserve  10  square  miles,  have  been 
burned  over  severely.  Most  of  this  area  was  burned,  some  of  it  for 
the  second  time,  in  1889.  All  the  burns  indicated  on  the  map  (PI.  Ill) 
have  been  severe,  and  very  few  live  trees  are  left  on  these  areas.  They 
frequenth^  have  a  network  of  fallen  trees,  among  which  some  dead 
trees  remain  standing.  Most  of  the  humus  has  been  burned  off,  and 
the  earth  is  left  bare.  Along  the  borders  of  surviving  forests  condi- 
tions seem  to  be  favorable  for  reproduction.  In  such  places  the  forest 
has  furnished  seed,  which  has  found  a  good  place  to  germinate  in  the 
bare  surface  left  by  the  fire.  Away  from  the  green  woods,  however, 
and  in  the  high  altitudes,  where  seeding  is  less  abundant  and  where 
the  less  productive  balsam  and  spruce  prevail,  the  3'oung  stock  is  far 
less  abundant.  In  the  valley  of  Willow  Creek  reproduction  is  espe- 
cialh^  good,  and  10,000young  lodgepole  pine  to  the  acre  are  frequently 
found.  Some  of  the  damper  areas  have  a  stock  of  Engelmann  spruce 
and  red  lir  or  larch.  The  areas  subjected  to  repeated  fires  have  very 
little  new  growth,  and  this  is  almost  invariably  lodgepole  pine. 

There  is  no  doubt  that  some  of  the  fires,  especially  on  the  higher 
ranges,  are  due  to  lightning,  but  most  of  those  in  the  valley  seem  to 
have  been  set  by  Indian  and  other  hunting  parties  or  by  prospectors. 
The  trails  most  frequented  by  Indians,  as  the  Jocko  and  Pend  Oreille, 
are  noticeably  burned,  especially  about  the  camping  places.  The 
lower  portion  of  the  valley  shows  the  effect  of  railroad  fires,  started 
either  during  the  construction  of  the  road,  or  by  campers  along  the 
track,  or  by  sparks  from  locomotives. 

Effect  of  fir  en. — These  fires  have  greatly  reduced  the  area  of  wood 
lands;  in  fact,  the  forest  here  is  some  450  square  miles  less  on  account 
of  them.  The  humus  and  fine  litter  consumed  has  probably  averaged 
2  inches  in  depth,  aggregating,  approximately,  86  million  cubic  3^ards. 

The  effect  of  the  fires  upon  the  composition  of  the  forest  has  been 
to  increase  the  proportion  of  lodgepole  pine.  Probably  90  per  cent  of 
the  stock  coming  in  is  of  this  species.  The  effect  of  fires  upon  the 
policy  of  forest  management  must  be  serious.  The  new  stock  of  trees 
will  not  be  large  enough  for  any  commercial  use  for  nearly  fifty  years, 
and  in  composition  these  burned  tracts  are  reduced  to  less  desirable 
species.  On  old  burns  some  inclination  to  return  to  the  original 
species  was  found,  notably  on  the  head  of  the  North  Fork  of  Black- 
foot  Kiver,  where  spruce  was  foiuid  coming  in  under  lodgepole  pine. 
Larch,  red  fir,  and  white  pine,  too,  sometimes  reappear  under  lodgepole 
pine  on  old  burns,  but  this  reappearance  is  always  slow,  and  market- 
able log  timber  can  hardly  be  expected  from  these  species  naturally 
reseeded  on  burns  in  less  than  one  hundred  years. 
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Deadwood. — The  amount  of  deadwood  standing  is  only  about  600,000 
cords,  and  this  has  no  market  value  where  it  stands.  Probably  all  will 
be  fallen  before  it  becomes  accessible  or  marketable. 

Cutting. — There  has  been  no  cutting  on  this  tract  except  for  cabins 
and  camp  use,  unless  it  be  in  the  extreme  northwest  corner  of  the 
reserve,  which  could  not  be  located  exactly,  as  the  boundary  lines 
there  have  not  been  surveyed.  Many  ties  were  made  in  that  vicinity 
and  put  into  the  track  during  the  construction  of  the  road. 

Transportation. — The  only  way  to  get  timber  out  of  this  region 
is  northwestward,  or  down  the  stream.  Were  it  not  for  several  bad 
canyons,  the  river  would  be  drivable  for  at  least  80  miles  above  its 
mouth.  It  is  possible  these  canyons  can  be  improved  so  as  to  per- 
mit log  driving,  but  the  expense  would  be  great.  Elsewhere  on 
the  river  driving  would  often  be  difficult  because  of  the  wide  bed 
of  the  river  and  the  frequent  gravel  bars.  A  railroad  along  the  river 
could  be  built  with  easy  grade,  but  the  expense  would  be  considerable, 
owing  to  frequent  cut  banks  and  ravines,  and  it  is  questionable  whether 
the  timber  interests  alone  would  warrant  the  construction  of  such  a 
road. 

Demand. — At  present,  excepting  possibly  in  the  extreme  north- 
western part  of  the  reserve,  timber  has  no  market  value  where  it 
stands.  Prices  at  the  nearest  mill,  Columbia  Falls,  are  $3  per  M, 
and  fuel,  at  present,  hardly  commands  any  stumpage. 

Agricultural  land. — While  some  vegetables  and  ha}^  would  doubt- 
less grow  in  favorable  spots  throughout  the  valley,  the  liability  of 
destructive  frosts  at  any  time  during  the  season  precludes  the  possi- 
bility of  commercial  agriculture.  Perhaps  80  square  miles  are  level 
enough  to  be  arable,  but  much  of  this  is  gravelly  and  unsuitable  for 
agriculture  except  for  garden  spots,  to  supply  lumber  or  mining 
camps,  in  case  of  special  need. 

Irrigation. — Very  little  water,  indeed,  will  ever  be  used  for  irriga- 
tion in  this  valley,  but  it  is  possible  that  it  may  be  used  in  the  Flathead 
Valley  outside  of  the  mountains,  where  agriculture,  though  carried  on 
at  present  without  irrigation,  would  be  improved  by  it. 

Occupancy. — There  are  about  half  a  dozen  cabins  in  the  valley,  but 
these  are  not  occupied  all  the  year.  They  belong  to  prospectors,  who 
use  them  only  while  doing  their  assessment  work. 

Water  power. — Water  power  is  abundant  along  the  main  stream  and 
three  of  the  tributaries.  Spotted  Bear  and  two  streams  from  the  west 
are  large  enough  to  furnish  power  for  sawmills.  There  are  several 
very  favorable  sites  for  dams,  and  large  amounts  of  water  could  be 
held  above  the  canyons. 

Mining. — No  ore  has  been  shipped  from  the  valley,  but  several 
claims  are  held  in  the  lower  portion  for  coal,  gold,  silver,  and  copper. 
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Tojwgraphy. — This  tract,  having  an  area  of  about  728  square  miles 
is  about  59  miles  long  and  varies  from  8  to  16  miles  wide.  The  Mis- 
sion liange  on  the  west  and  the  Kalispell  Range  on  the  east  are  higli 
and  sharp,  and  the  low  lands,  increasing  in  widtli  above  the  lakes,  are 
undulating  to  rolling,  and  remarkably  uniform  in  general  topographic 
features. 

Jiocl'. — While  outcroppings  of  limestone  and  quartzite,  underlain 
by  green  schists,  are  almost  continuous  along  the  bordering  mountain 
ranges,  no  outcrops  were  found  in  the  bottom  of  the  valley.  There 
are  certainl}^  very  few  there.  The  bowlders  of  the  valley  are  in  gen- 
eral of  the  same  material  as  found  in  place  on  the  mountain  sides, 
whence  they  have  been  brought  by  glacial  action. 

/Soil. — About  the  head  of  Swan  Lake  clays  are  prevalent  and  reach 
continuously  some  distance  up  the  valley,  as  far  as  Soup  Creek. 
Above  this  point,  both  up  Swan  River  and  its  lateral  tributaries,  the 
soil  is  greatly  varied,  though  in  general  a  glacial  till,  with  beds  or 
banks  of  bowlder  clay,  and  morainic  ridges  reaching  out  of  the  moun- 
tain gorges.  The  material  left  by  the  glaciers  has  been  considerably 
modified  by  the  later  action  of  the  water,  especially  near  the  river.  A 
short  distance  above  Lion  Creek,  or  about  16  miles  in  a  direct  line  above 
Swan  Lake,  sand  and  gravel  become  more  prevalent  over  the  general 
surface,  and  instead  of  large  bowlders  and  finer  sediments,  as  found  to 
the  northward,  there  are  south  of  this  point  ridges  and  mounds  of 
sandy  and  gravelly  material  with  intervening  meadows,  often  without 
surface  drainage.  Occasionally  clay  tracts  are  found  in  this  portion 
of  the  A^alley,  but  this  clay  does  not  seem  more  productive  than  the 
sand.  It  is,  in  fact,  sometimes  found  nearly  barren.  The  "big 
burn,''  having  an  area  of  about  5  square  miles,  about  28  miles  above 
the  lake,  has  a  clayey  soil,  and  is  only  about  half  covered  with  vegeta- 
tion (lodgepole  pine).^ 

In  proceding southward  above  the  "big  burn,"  little  other  than  sandy 
or  gravelly  land  was  seen,  except  in  the  bluffs  along  water  courses. 
As  regards  productiveness,  the  lower  portion  of  the  valley,  or  that 
within  16  miles  of  Swan  Lake,  which  is  more  clayey,  has  with  few 
exceptions  a  heavy  covering  of  vegetation.  This  is  in  contrast  with 
the  lands  of  the  upper  valley,  where  the  rather  scant  covering  of  larch 
and  lodgepole  pine  at  first  gives  the  impression  of  a  very  poor  soil,  but 
upon  close  examination  it  is  found  that  the  sparseness  of  tree  growth 
is  largel}^  due  to  frequently  occurring  fires  which  have  thinned  the 
forest.  The  soil  of  the  upper  portion  of  the  valley  is  really  bettei*  than 
one  would  consider  it  is  in  passing  hastily  through  it. 

^  The  condition  of  this  land  is  very  much  like  the  tract  noted  In  the  year  1898,  on  the  North  Fork 
of  Fhithcad  River,  and  the  cause  of  such  barrenness  invites  study. 
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A.     STUMP    LAND    IN    T.    26    N.,    R.    19   W.,    RESTOCKED    DENSELY    WITH    RED    FIR. 


Ji.      LARCH    AND    LOUGEPOLE    PINE  ON    BURN    OF    1889. 
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Subsoil. — Bowlder  cla}^  and  gravels,  as  usual  in  these  once  glaciated 
mountain  valleys,  constitute  the  greater  portion  of  the  subsoil.  For 
about  16  miles  above  Swan  Lake,  however,  a  depressed,  narrow 
strip  in  the  central  portion  of  the  valley,  which  seems  to  have  been 
occupied  by  the  lake,  has  silts  and  fine  alluvium,  varied  according  to 
accidents  in  the  work  of  streams  that  brought  such  material  into  the 
lake.  Outside  of  this  depression,  however,  both  between  it  and  the 
mountains,  and  in  the  valley  above,  or  south  of  it,  the  recent  deposits 
of  fine  material  are  not  abundant,  and  bowlder  clays,  gravels,  sands, 
and  silts  are  almost  the  only  subsoils. 

Very  deep  beds  of  very  porous  gravel,  which  cause  prairie  openings 
common  in  many  of  the  mountain  valleys,  because  of  too  thorough 
subdrainage  for  trees,  are  not  common,  although  the  greater  portion 
of  the  upper  valley  is  so  dry  as  to  be  adapted  only  to  such  dry -land 
trees  as  larch  and  lodgepole  pine. 

Humtcs. — Humus  is  light  except  in  the  lower  portion  of  the  valley, 
where  it  has  been  less  burned  and  where  it  seems  damper  than  above, 
or  south  of  the  old  lake  basin,  which  extends  about  16  miles  south  of 
the  present  head  of  Swan  Lake.  Below  the  benches  along  the  small 
streams  there  is  frequently  quite  a  depth  of  black  earth,  but  in  the 
morainic  region  nearer  the  mountains  and  southward  across  the  main 
valley  there  is  but  little  humus  outside  of  the  depressions  that  are  so 
damp  as  to  never  burn  deeply. 

Litter. — Litter  is  correspondingly  light  where  burns  have  been  at 
all  recent  and  abundant  where  the  area  is  too  damp  to  burn  (see 
Pis.  XXIII,  B.,  and  XXVI,  A).  Leaves  and  fine  debris,  however,  have 
seldom  accumulated  to  a  depth  of  more  than  3  or  -1  inches.  Probably 
three-fourths  of  the  whole  area  of  the  valley  has  less  than  2  inches  of 
such  litter,  the  scantiness  of  litter  being  due  principally  to  fire. 

Trees  and  tiinher. — The  principal  timber  trees  of  the  valley  are  larch, 
red  fir,  and  yellow  pine.  Others  that  will  yield  a  considerable  amount 
are  spruce,  white  pine,  and  lodgepole  pine.  Besides  these  are  balsam, 
cedar,  nut  pine,  hemlock,  aspen,  and  cottonwood,  of  little  commercial 
value,  but  possibl}^  of  use  for  some  purpose. 

In  distri])ution  the  first  three  are  confined  to  the  valley  bottom,  the 
benches,  and  the  lower  foothills,  and  the  nut  pine  and  balsam  are 
usually  limited  to  the  mountain  ranges.  The  hemlock,  cedar,  and 
white  pine  are  found  only  in  sheltered,  damp  places,  as  in  the  ravines 
or  on  the  lower  mountain  sides,  and  the  cottonwood  is  confined  to  the 
banks  of  streams;  otherwise  the  species  are  fairly  well  mixed,  with 
perhaps  the  exception  of  spruce,  which  seeks  constant  moisture  and 
avoids  dry  subsoil  (see  Pis.  XXVI,  ^,  and  XXVIII,  A). 

In  size  the  trees  in  this  valley  are  hardly  as  large  as  in  some  other 
localities.  The  yellow  pine,  for  instance,  on  the  flat  between  Holt  and 
Columbia  Falls,  reaches  a  diameter  of  6  feet,  even  7  feet  on  the  stump, 
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and  a  height  of  150  feet,  while  above  Swan  Lake  the  largest  trees 
notieed  were  about  -i  feet  in  diameter  and  100  feet  high.  Lodgepole 
pine  was  rarely  seen  over  14  inches  in  diameter  and  70  feet  high,  while 
spruce  is  seldom  found  over  30  inches  in  diameter  and  90  feet  high 
(see  PI.  XXVIII,  J3).  Although  constituting  the  greater  portion  of 
the  growth  on  the  higher  mountain  sides,  it  has  a  size  suitable  for  log- 
timber  only  in  gulches  or  on  other  damp,  fertile  land.  The  amount  of 
log  timber  in  the  valley,  roughly  estimated  to  8-inch  top,  is  as  follows: 

Log  timber  in  Swan- Clearwater  Valley,  Montana. 

M.  feet  B.  M. 

Larch 1,  050,  000 

Yellow  pine 100,  000 

White  pine 10,  000 

Red  fir 500,  000 

Spruce 175,  000 

Lodgepole  pine 30,  000 

Total 1,  865,  000 

This  estimate  is  regardless  of  accessibility,  of  present  custom  of  cut- 
ting, and  present  demand.  It  is  simply  intended  to  express  a  safe 
estimate  of  the  amount  of  log  timber.  For  the  whole  amount  of  wood 
material  in  the  valley  there  should  be  added  that  too  small  for  log 
timber,  which  has  been  very  roughly  estimated  in  cords,  as  follows: 

Thnber  in  Swan- Clearwater  Valley  too  small  for  log  timber. 

Cords. 

Larch 1,  200,  000 

Lodgepole  pine 1,  000,  000 

Yellow  pine 100,  000 

Spruce 900,  000 

Balsam 500,  000 

Red  fir 400,  000 

Other  species 560,  000 

Total 4,  660,  000 

Young  or  sapling  growth. — This  is  abundant,  except  where  repeat- 
edly^ burned,  and  its  volume  is  fairly  represented  by  the  numbei*  of 
cords  in  the  table  above.  The  lower  portion  of  the  valley  especially 
is  well  stocked  with  spruce,  red  iir,  and  larch  subordinate  to  large 
trees  on  the  same  land  (see  PL  XXIV,  B).  The  upper  portion  of  the 
valley  is  characterized  by  its  young  stock  of  lodgepole  pine  and  larch, 
while  the  mountain  slopes,  especially  the  western  slope  of  the  Kalispell 
Range,  are  brushy  with  alder,  Avillow,  and  maple  and  only  a  sprinkling 
of  larch,  lodgepole  pine,  balsam,  red  lir,  and  aspen.  In  fact,  the  condition 
and  distribution  of  the  3^oung  growth  is  much  affected  by  lire  (sec  PL 
XXIX,  ^1).  It  is  not  only  thinned  by  it,  ]>ut  the  composition  of  the 
forest  is  n^ade  very  irregular,  and  we  find  it  patched  b}^  stock  of 
various  ages  and  by  areas  imperfectly  occupied,  or  occupied  by  species 
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promising-  no  value.  As  a  rule  the  tendency  in  the  valley  is  toward  a 
stock  of  more  valuable  species.  In  the  lower  or  northern  portion 
spruce  and  red  fir  are  coming  in  where  the  older  trees  subside,  and  in 
the  higher  or  southern  portion  of  the  valley  larch  is  becoming-  more 
abundant  as  the  lodgepole  pine  is  injured  by  fire.  An  exception  to  this 
general  tendency  is  found  on  the  more  severely  burned  portions.  These 
almost  invariably  have  been  preempted  by  lodgepole  pine  in  varying 
degrees  of  density,  often  to  be  completely  denuded  b}^  succeeding  fire 
(see  PL  XXX,  B).  The  yellow-pine  lands,  both  about  the  headwaters 
of  Swan  River  and  in  the  Clearwater  drainage,  are,  as  usual,  more 
free  from  3^oung  stock  than  the  forests  of  other  species,  yet  some  of 
these  tracts  have  a  fair  sprinkling  of  red  fir,  larch,  and  spruce  coming 
in  underneath  the  pine  (see  PL  XXX,  A).  As  a  rule  these  species 
do  not  reach  tree  size,  being  killed  while  small  by  repeated  fires,  while 
the  yellow  pine  standing  over  them,  protected  by  its  thick  bark, 
remains  and  furnishes  favorable  conditions  for  a  new  lot  of  seedlings, 
such  as  those  just  destroyed,  to  start  again  (see  PL  XXIX,  B). 

So  much  for  the  lowlands.  The  mountain  sides  have  different  tenden- 
cies. On  them  balsam  and  spruce  compete  with  the  lodgepole  pine  and 
larch,  and  toward  the  summits,  or  above  6,000  feet,  usually  crowd 
them  out,  especially  in  the  gulches,  although  the  combs  and  drier  por- 
tions of  the  mountain  spurs  are  frequently  found  with  very  few  trees 
following  the  fire.  Many  areas,  in  fact,  have  nothing  but  brush, 
though  not  burned  over  during  the  past  thirty  3^ears.  In  general,  the 
valley  is  well  stocked  with  saplings  to  constitute  a  new  stock  when 
the  mature  timber  may  be  cut. 

Underbrush. — The  common  bushes  of  the  valley  are  alder,  willow, 
dogwood,  maple,  mountain  alder,  spiraea,  yew,  redroot,  and  juniper. 
The  first  three,  usually  limited  to  wet  places,  especiall}^  along  streams, 
often  occupy  smaller  areas  exclusively,  but  do  not  thrive  as  an  under- 
growth. Yew  seems  to  be  the  only  underbrush  that  forms  a  serious 
obstruction  to  travel  with  horses  through  the  woods,  and  as  the  dis- 
tribution of  this  shrub  is  not  general,  but  is  limited  to  ravines  and 
gulches  in  the  lower  valley,  underbrush  here  will  be  of  minor  impor- 
tance in  logging  operations.  It  will  still  have  a  serious  effect  upon 
the  composition  of  the  forest,  as  burned  areas  are  often  first  reoc- 
cupied  by  brush,  which  prevents  immediate  restocking  with  trees. 
Over  a  very  large  portion  of  the  valley  young  trees  form  the  principal 
undergrowth,  and  while  these  might  be  considered  as  underbrush,  they 
have  been  described  as  young  growth. 

Fires. — Probably  90  per  cent  of  the  valley  has  been  ])urned  over 
within  the  past  one  hundred  years,  but  evidences  of  such  burns  are  so 
hidden  by  the  forest  left  growing  over  them  or  grown  since  that  it  has 
been  found  impracticable  to  map  all  such  areas  (see  PL  XXXI,  A). 
Only  those  are  indicated  on  the  map  which  have  been  recently  and 
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8ever(^ly  1)un)(Ml  jind  on  which  (n^idonce  remains  plain.  After  some 
forty  years  the  trees  killed  ])y  lire  have  usually  fallen,  the  ground 
eommonly  has  been  reoeeupied  by  forest  and  praeticalh^  re-covered, 
and  its  character  has  changed  from  that  of  ])urn  to  woodland.  Large 
areas,  especially  in  the  upper  part  of  the  valley,  have  been  recently 
burned  over  without  showing  much  effect  of  the  fire,  especially  such 
effects  as  may  be  seen  from  a  distance.  While  some  600  square  miles 
of  the  valle}^  have  probably  been  burned  over  within  the  past  one 
hundred  years,  onl}^  about  240  square  miles,  or  approximately  one- 
third  of  the  whole  area,  are  shown  on  the  map  as  burned. 

Rejjrodiiction. — The  condition  of  these  more  prominent  burns  is 
varied.  The  mountains,  especially  on  the  western  slope  of  the  Kalispell 
Range,  are  either  bare  or  scantily  dotted  with  clumps  of  bushes  or  with 
strips  of  forest  that  have  escaped  fire  because  sheltered  by  rocks  or 
water  courses.  About  6  miles  below  or  north  of  Holland's  ranch  is  a 
burn  of  about  6  square  miles  in  area  that  has  scarcely  any  other 
species  than  lodgepole  pine  following  the  fire.  Keaching  across  the 
valle}'  at  this  point,  and  occupying  substantially  all  the  land  between 
the  mountains  above  it,  is  a  mixed  forest  of  larch  and  lodgepole  pine, 
the  composition  of  which  has  been  greatly  modified  by  fire.  The  fires 
here  have  not,  as  a  rule,  been  very  severe.  The  greater  portion  of  the 
larch  has  survived,  and  as  most  of  the  lodgepole  pine  has  been  killed 
the  proportion  of  larch  has  greatly  increased.  Because  of  fires  the 
great  portion  of  the  valley  has  now  a  network  of  fallen  trees,  either 
under  a  surviving  portion  of  the  original  forest  or  under  a  new  growth 
that  has  sprung  up  since  the  fire.  Owing  to  the  thickness  of  their 
bark  the  larger  larch,  red  fir,  and  yellow  pine  trees  endure  fire  better 
than  other  species  and  small  trees.  These  are  gradually  gaining  in 
proportion,  while  the  lodgepole  pine,  except  on  the  severest  burns,  is 
diminishing.  On  the  yellow-pine  lands  the  effect,  while  never  harm- 
less, is  often  hardly  noticeable  after  the  fire  has  passed.  Such  lands 
are  seldom  without  small  seedlings,  and  as  a  light  fire  is  sufficient  to 
kill  and  even  consume  them  the  evidence  of  damage  done  is  difficult  or 
impossible  to  find,  even  when,  from  the  foresters'  point  of  view,  it 
is  serious.  The  burns  on  the  mountain  sides,  however,  leave  plain 
evidence  to  be  seen  for  many  years.  The  drought  on  these  too  thor-^ 
oughly  drained  slopes  is  often  so  severe  that  all  dead  vegetable 
material  burns  readily,  and  even  the  smaller  roots  of  living  trees  are 
consumed,  leaving  mountains  almost  entirely  bare,  to  be  restocked 
very  slowly,  indeed,  if  at  all.  The  western  slope  of  the  Kalispell 
Range  south  of  KSwan  Lake  is  now  almost  bare.  The  rarity  of  seeding 
years  and  of  climatic  conditions  favorable  to  the  germination  of  seeds 
in  these  high  altitudes,  especially  on  exposed  slopes,  has  prevented 
restocking  of  trees,  and  even  the  reappearance  of  l)rush  has  been  slow 
and  imperfect.     The  western,  or  Mission  Range,  or  the  eastward  slope 
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of  it,  has  a  much  less  barren  appearance  and  has  been  much  less 
burned.  The  burn  about  Crow  Creek  Pass  was  visited,  and  in  ascend- 
ing the  mountain  was  found  to  be  less  well  stocked  with  trees  among 
the  rather  dense  growth  of  alder,  maple,  willow,  and  huckleberry 
brush.  Ascending  farther  and  reaching  an  altitude  of  about  6,000 
feet,  few  seedlings  were  seen  other  than  balsam  and  Engelmann  spruce. 
The  usual  tardiness  of  restocking  on  these  mountain  slopes  makes 
plain  the  importance  of  keeping  them  stocked,  and  this  can  be  done 
only  by  preventing  fire.  The  effect  of  burns  in  causing  a  change  of 
species  is  very  noticeable  over  a  wide  area  of  nearly  100  square  miles 
in  the  upper  portion  of  the  Swan  River  Valley.  Here,  while  severe 
fires  have  killed  all  the  trees  on  some  small  areas,  the  greater  areas 
have  been  only  moderately  burned,  yet  severely  enough  to  kill  the 
most  sensitive  trees.  Prior  to  the  fire  the  stock  was  principally  lodge- 
pole  pine,  with  which  larch  was  mingled  in  varying  proportions, 
usuall}"  about  half.  The  fires  have  killed  most  of  the  lodgepole  pine 
and  left  most  of  the  larch,  and  now  from  the  mountain  side  the  forest 
appears  nearly  all  larch,  but  in  passing  through  it  a  dense  network 
of  fallen  lodgepole  pine  is  found  under  the  larch,  and  growing  up 
through  this  fallen  material  are,  as  a  rule,  young  larch,  although  lodge- 
pole pine  reappears  on  the  least  shaded  spots  (see  PL  XXXI,  B). 
This  is  a  remarkable  exception  to  the  usual  effect  of  fires  upon  the 
composition  of  the  forest,  as  they  generally  increase  the  proportion  of 
lodgepole  pine. 

Deadvjood.—'DiiQiYQ  is  no  dead  wood  of  commercial  value,  as  the  diffi- 
culty of  access  renders  it  worthless  where  it  is  found.  There  are, 
however,  in  the  valleys  probably  about  1^8,000  cords  of  deadwood  that 
could  be  used  for  fuel  or  fencing  were  it  brought  to  market.  The 
greater  portion  of  this  deadwood  is  high  on  the  mountain  sides,  prin- 
cipally west  of  Swan  Lake. 

Gutting. — No  cutting  has  been  done  except  for  cabins,  fences,  roads, 
trails,  and  bridges. 

Transjxjrtation.—TYiQi  streams  after  improvement  promise  feasible 
transportation  for  about  half  of  the  timber.  The  remainder  must  be 
first  hauled  on  cars  or  fiumed  to  driveable  water.  The  abundance  of 
water  power  and  uniform  down  grade  available  promise  most  economy 
by  use  of  electric  railways.  The  material  in  the  Clearwater  drainage 
would  naturally  be  floated  down  the  Blackfoot  River,  although  there 
is  no  serious  obstacle  to  building  a  railway  across  the  divide  and  bring- 
ing all  dead  material  down  the  Swan  River,  at  the  mouth  of  which  is 
an  admirable  location  for  a  large  and  permanent  mill  plant. 

Demand. — At  present  stumpage  values  in  this  tract,  and  even  on 
more  accessible  land  northward  in  the  Flathead  Valley,  are  nominal. 
Good  timber  there  goes  for  75  cents  to  $1  per  thousand  feet  on  the 
stump.  Within  the  reserve  very  little  could  be  realized  without 
extensive  developments  to  make  the  timber  more  accessible. 
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Agricultural  land. — Commerciall}^,  agriculture  within  the  valley  will 
never  be  important.  Vegetables,  small  fruits,  and  hay,  perhaps  some 
grain,  would  grow,  but  onh^  in  a  small  wav,  and  stimulated  by  the  dif- 
ficult v  of  brinoinof  such  material  from  outside.  There  are  some  200 
square  miles  in  the  Aalley  that  are  smooth  enough  to  be  arable. 

Grazing. — There  are  about  a  dozen  small  prairie  openings  in  the 
valley,  probably  500  acres  of  upland  and  the  same  area  of  slough. 
Snow  evidently  falls  deep  and  lies  long,  but  hay  is  plenty,  and  a  few 
cattle  may  be  kept  with  some  care. 

Occupancy . — There  is  no  stock  now  in  the  valley  except  at  Holland's, 
where  there  are  about  30  horses  and  a  dozen  cattle.  On  Clearwater 
Lake  Mr.  Seele}^  has  been  living  some  time,  and  has  recently  erected  a 
substantial  house.  About  the  head  of  Swan  Lake  are  4  resident  squat- 
ters and  on  Flathead  Lake  are  11.  Scattered  through  the  valley  are 
15  cabins,  none  of  which  were  found  occupied,  though  2  of  them  were 
locked  and  evidently  used  at  times. 

Water  poiDer. — Below  Swan  Lake  are  many  fine  water  powers  on 
the  large  and  constant  outlet  of  the  lake.  The  smaller  streams  above 
the  lake,  excepting  Holland  Creek  and  the  outlet  of  Long  Lake,  are  of 
uncertain  value,  as  they  become  quite  low  in  autumn,  although  strong 
in  spring.  Holland  Creek  and  the  outlet  of  Long  Lake  having  natural 
reservoirs,  are  much  more  stead}^  and  may  be  greatl}^  improved  for 
water  power  by  building  dams  at  the  outlet  of  the  lakes. 

Mining. — There  are  no  mining  operations  at  present,  and  no  pros- 
pects were  found  or  heard  of  on  which  assessment  work  was  being 
done. 
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MOUNT     RAINIER     FOREST     RESERVE, 

WASHINGTON. 


By  Feed  G.  Plummer. 


BOUNDARIES. 

By  proclamation  of  the  President  made  February  22,  1897,  the 
Mount  Rainier  Forest  Reserve  was  established  with  the  following 
boundaries : 

Beginning  at  the  southeast  corner  of  township  four  (4)  north,  range  (9)  east,  Wil- 
lamette base  and  meridian,  Washington;  thence  northerly  along  the  range  line 
between  ranges  nine  (9)  and  ten  (10)  east,  subject  to  the  proper  offset  on  the  first 
(1st)  standard  parallel  north,  to  the  northwest  corner  of  township  six  (6)  north, 
range  ten  (10)  east;  thence  easterly  along  the  township  line  to  the  northeast  corner 
of  said  township;  thence  northerly  along  the  range  line  to  the  northwest  corner  of 
township  seven  (7)  north,  range  eleven  (11)  east;  thence  easterly  along  the  town- 
ship line  between  townships  seven  (7)  and  eight  (8)  north  to  the  northeast  corner 
of  township  seven  (7)  north,  range  twelve  (12)  east;  thence  northerly  along  the 
surveyed  and  unsurveyed  range  line  between  ranges  twelve  (12)  and  thirteen  (13) 
east,  subject  to  the  proper  offset  on  the  second  (2nd)  standard  parallel  north,  to  the 
northwest  corner  of  township  eleven  (11)  north,  range  thirteen  (13)  east;  thence 
easterly  along  the  surveyed  and  unsurveyed  township  line  between  townships  eleven 
(11)  and  twelve  (12)  north  to  the  southwest  corner  of  township  twelve  (12)  north, 
range  fifteen  (15)  east;  thence  northerly  along  the  surveyed  and  unsurveyed  range 
line  between  ranges  fourteen  (14)  and  fifteen  (15)  east,  subject  to  the  proper  offsets 
on  the  third  (3rd)  and  fourth  (4th)  standard  parallels  north,  to  the  point  for  the 
northeast  corner  of  township  eighteen  (18)  north,  range  fourteen  (14)  east;  thence 
westerly  along  the  unsurveyed  and  surveyed  township  line  between  townships 
eighteen  (18)  and  nineteen  (19)  north  to  the  southwest  corner  of  township  nineteen 
(19)  north,  range  seven  (7)  east;  thence  southerly  along  the  surveyed  and  unsurveyed 
range  line  between  ranges  six  (6)  and  seven  (7)  east,  subject  to  the  proper  offsets  on 
the  township  line  between  townships  seventeen  (17)  and  eighteen  (18)  north,  and 
on  the  fourth  (4th),  third  (3rd),  and  second  (2nd)  standard  parallels  north,  to  the 
point  for  the  northeast  corner  of  township  five  (5)  north,  range  six  (6)  east;  thence 
westerly  along  the  unsurveyed  township  line  between  townships  five  (5)  and  six  (6) 
north  to  the  southeast  corner  of  township  six  (6)  north,  range  four  (4)  east;  thence 
southerly  along  the  unsurveyed  range  line  between  ranges  four  (4)  and  five  (5)  east, 
subject  to  the  proper  offset  on  the  first  (1st)  standard  parallel  north  to  the  point  for 
the  southwest  corner  of  township  four  (4)  north,  range  five  (5)  east;  thence  easterly 
along  the  unsurveyed  and  surveyed  township  line  between  townships  three  (3)  and 
four  (4)  north  to  the  southeast  corner  of  township  four  (4)  north,  range  nine  (9) 
east,  the  place  of  beginning. 
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Ext'ei)tiiig  from  the  force  and  effect  of  tliis  proclamation  all  lands  which  may  have 
been  i)rior  to  the  date  hereof  embraced  in  any  legal  entry  or  covered  by  any  lawful 
filing  duly  of  record  in  the  proper  United  States  land  office,  or  upon  whi(;h  any 
valid  settlement  has  been  made  pursuant  to  law,  and  the  statutory  period  within 
which  to  make  entry  or  filing  of  record  has  not  expired,  and  all  mining  claims  duly 
located  and  held  according  to  the  laws  of  the  United  States  and  rules  and  regulations 
not  in  conflict  therewith: 

Provided,  That  this  exception  shall  not  continue  to  apply  to  any  particular  tract 
of  land  unless  the  entryman,  settler,  or  claimant  continues  to  comply  with  the  law 
under  which  the  entry,  filing,  settlement,  or  location  was  made. 

GENERAILi  DESCRIPTIOX.* 

The  tract  thus  reserved  inckides  the  Cascade  Ran^e  in  the  southern 
part  of  Washington.  The  Government  land  surveys  which  partly 
bound  and  fix  the  location  of  the  reserve  have  in  western  Washington 
been  made  from  the  Willamette  meridian  and  in  eastern  Washington 
from  the  Columbia  guide  meridian.  The  sum  of  the  discrepancies 
between  them  falls  in  the  unsurveyed  mountainous  region  partly  cov- 
ered by  the  reserve,  and  for  this  and  other  reasons  the  area  of  the 
reserve  is  2,146,600  acres,  and  not  2,234,880  acres,  as  would  be  implied 
by  the  above  description  if  all  the  townships  were  of  full  size.  Of 
this  total  area  890,440  acres,  or  41.4  per  cent,  lies  on  the  eastern  slope, 
and  1,256,160  acres,  or  58.6  per  cent,  on  the  western  slope  of  the 
mountains. 

These  two  slopes,  which  will  be  often  referred  to  in  this  report,  pre- 
sent wideh^  divergent  conditions  in  climate  and  flora,  but  they  share  a 
bold  topography  in  common.  The  line  dividing  these  slopes,  or  the 
line  separating  the  eastern  drainage  from  the  western,  has  a  general 
direction  of  N.  5°  E.  Its  detailed  meanderings  within  the  reserve  are 
delineated  on  the  map,  PL  XXXIII. 

All  of  the  eastern  slope  and  the  greater  portion  of  the  western 
drain  into  Columbia  liiver,  the  tributary  streams  being  the  Cowlitz, 
Cispus,  Lewis,  Washougal,  Rock,  Wind,  Little  White  Salmon,  White 
Salmon,  Klickitat,  Atanum,  Tieton,  Naches,  and  Yakima  rivers. 
The  total  watershed  area  of  these  streams  is  1,794,600  acres,  or  83.6 
per  cent  of  the  reserve.  The  remainder,  352,000  acres,  or  16.4  per 
cent,  is  drained  into  Puget  Sound,  the  tributary  streams  being  the 
White,  Puyallup,  and  Nisqually  rivers. 

Within  the  reserve  are  four  mountain  peaks  or  domes  of  unusual 
magnitude:  Mount  Rainier,  14,526  feet;  Mount  Adams,  12,470  feet; 
Goat  Mountain,  8,500  feet,  and  Mount  Aix,  7,623  feet.  Of  these 
Mount  Rainier  and  Mount  Aix  are  not  on  the  summit  line,  but 
like  Mount  St.  Helens,  Mount  Stewart,  and  Mount  Baker,  all  iu 
Washington,  stand  on  one  side  or  the  other  of  the  range. 

The  glaciers  and  pei'petual  snow  fields  of  Mount  Rainier  have  a  total 
area  of  32,500  acres,  and  are  therefore  an  important  item  in  the  estima- 
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tion  of  areas  without  timber.  The  glaciers  of  Mount  Adams  cover 
only  2,300  acres,  and  those  of  Goat  Mountain  are  insignificant.  In 
unusual  summer  seasons,  such  as  that  of  1899,  small  areas  of  high 
altitude,  protected  from  the  warm  chinook  winds,  ma}^  remain  snow 
covered,  but  the  perpetual  snow  fields  and  glaciers  within  the  reserve 
are  limited  to  Mount  Rainier  and  Mount  Adams.  Probably  an  excep- 
tionallv  warm  season  would  leave  no  ice  or  snow  on  Goat  Mountain. 

The  routes  of  travel  in  the  reserve  are  few.  Most  of  the  trails 
shown  upon  the  map  are  hardly  deserving  of  the  name,  but  indicate 
blazed  lines  where  better  progress  can  be  made  than  by  taking  a  course 
through  the  timber  and  brush.  The  Indian's  polic}'^  was  to  go  only 
where  his  pon}^  could  take  him,  and  the  idea  of  cutting  and  logging  out 
a  trail  was  repugnant  to  him;  therefore  his  lines  of  travel  were  along  the 
sparsely  timbered  ridges,  where  feed  was  generally  plenty,  where  game 
abounded,  or  where  huckleberries  grew.  Later  came  the  prospectors 
and  sheepmen,  and  in  some  places  they  did  considerable  work.  Since 
the  advent  of  settlers  in  the  valleys  of  the  Nisquall}^  Cowlitz,  Wind, 
and  Little  White  Salmon,  wagon  roads  have  been  built  and  the  larger 
streams  bridged.  Since  1896  stages  have  run  from  Tacoma  to  Long- 
mires  Springs  during  July,  August,  and  September  of  each  year  to 
accommodate  the  tourist  travel  en  route  to  Paradise  Park.  Twelve 
miles  of  this  stage  road  is  inside  of  the  reserve  and  was  constructed  on 
a  count}'  survey  prior  to  the  proclamation  of  the  reservation.  Public 
sentiment  strongly  favors  the  opening  of  this  scenic  region  by  better 
lines  of  travel  than  the  poor  wagon  road  and  pack  trails.  The  Yellow- 
stone and  Yosemite  will  have  a  strong  competitor  when  this  is  done. 
The  setting  aside  of  nine  townships  around  Mount  Rainier  as  a  national 
park  was  an  act  which  met  with  universal  approval. 

CI.IMATE. 

Accurate  meteorological  data  are  not  obtainable  regarding  that  por- 
tion of  the  Cascade  Mountains  within  the  boundaries  of  the  reserve, 
as  the  AYeather  Bureau  has  never  had  an  observer  in  that  area.  Dur- 
ing the  examination  a  large  amount  of  fragmentary  information  was 
collected  from  settlers,  prospectors,  and  trappers,  and  by  personal 
observation.  This  has  been  used,  with  many  interpolations,  in  the 
preparation  of  the  accompanying  maps. 

The  bold  topography  of  the  reserve  is  the  cause  of  wide  diversi- 
ties in  climatic  conditions,  some  of  which  are  general  and  affect  large 
areas,  while  others  affect  only  small  areas.  The  rain-bearing  clouds 
are  brought  by  southwest  winds  from  the  Pacific  Ocean,  and  find  easy 
access  to  the  Cascade  Range  through  breaks  in  the  Coast  Range. 
The  mountains  along  the  coast,  owing  to  their  position  and  height, 
are  great  rain  producers  for  their  own  areas,  but  the  range  is  not 
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continuous  and  the  ^aps  in  it  are  low.  Important  among  the  gaps,  as 
affecting  the  region  under  consideration,  are  those  made  b}^  Gra\^s  Har- 
bor, Willipa  Bay,  Columbia  River,  Tillamook  Bay,  and  Yacjuina  Ba}^ 

The  Cascade  Range,  running  north  and  south,  parallel  with  the  coast, 
presents  a  more  continuous  barrier  to  the  rain-bearing  clouds,  the 
only  break  or  gap  being  that  through  which  Columbia  River  flows. 

The  winters  in  the  mountains  are  long  rather  than  severe.  Doubt- 
less upon  such  elevations  as  Mount  Rainier,  Mount  Adams,  or  Goat 
Mountain  the  prevailing  conditions  during  the  winter  are  of  extreme 
sev^erity. 

A  strong  contrast  is  presented  between  the  corn  and  tobacco  fields 
of  the  Cowlitz  Valley  and  the  ice  fields  and  glaciers  of  Mount  Rainier, 
and  yet  among  these  same  glaciers  in  the  mountain  parks  a  profusion 
of  wild  flowers  and  grasses  results  from  the  mild  and  delightful  cli- 
mate that  prevails  during  the  short  summer  season.  It  is  always  a 
matter  of  surprise  to  the  tourists  that  they  may  camp  in  summer  gar- 
dens surrounded  by  arctic  scenery  on  such  a  grand  scale,  but  this 
camping  season  is  limited  to  July,  August,  and  September. 

During  1886,  1887,  and  1888  the  engineer  department  of  the  North- 
ern Pacific  Railway  kept  a  weather  record  at  Stampede  Pass  tunnel, 
and  from  those  observations  the  following  table  has  been  compiled: 


Average  temperature  and  snowfall  at  Stampede  Tunnel,  Washington,  for  1886-1888. 

[Altitude,  2,840  feet.] 
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ARABLE  T^A:N^DS  AXD  SOIL  FORMATIONS. 

Only  about  45,000  acres  or  2  per  cent  of  the  entire  reserve  is  fair 
farming  land,  and  of  this  amount  more  than  one-half  is  under  adverse 
climatic  conditions  due  to  great  altitude  and  exposure. 

Of  the  favorably  situated  areas  in  western  Washington  the  most 
important  is  the  Cowlitz  watershed. 

The  Cowlitz  Valle}^  widens  for  a  length  of  13  miles  within  the  reserve 
and  includes  some  very  good  land  known  as  the  "Big  Bottom,"  which 
contains  about  12,000  acres,  of  which  25  per  cent  is  slashed  and  partly 
cleared.  The  soil  formation,  as  shown  by  the  wells  and  river  banks, 
averages  as  follows: 

Section  in  Cowlitz  Valley,  Washington. 

Feet. 

Sand  or  sandy  loam 1.0 

Scoria  sand .5 

Sand  and  sandy  loam 12.  0 

Gravel  and  sand 4.  0 

Scoria  sand '  2.  0 

Clay  and  sand. 

Bear  Prairie,  in  sec.  8,  T.  14  N.,  R.  8  E.,  at  the  head  of  Snake  Creek, 
in  the  same  watershed,  contains  about  90- acres  of  good  hay  land  and 
has  been  drained  by  the  claimant.  The  formation  as  shown  by  the 
ditching  is  as  follows: 

Section  in  sec.  S,  T.  14  N.,  R.  8  E.,  Washington. 

Feet. 

Sandv  loam 1.0 

Scoria  sand 1 

Sandv  loam 1.  25 

Scoria  sand 1.0 

Sandy  loam. 

The  Nisqually  below  the  mouth  of  Horse  Creek  has  an  area  of  about 
4,000  acres,  of  which  30  per  cent  is  a  liberal  estimate  of  the  arable 
portions.  The  balance  of  the  bottom  lands  are  either  rocky,  gravel, 
or  clear-washed  sands,  with  little  soil  or  humus.  The  areas  which  are 
arable  are  covered  with  thick  stands  of  forest  and  it  costs  $100  to  $150 
per  acre  to  prepare  them  for  the  plow.  The  settlers  on  these  lands 
often  leave  the  stumps  in  their  fields  and  garden  patches. 

On  the  South  Fork  of  Puyallup  River,  on  which  no  settlement  has 
been  made,  there  are  about  300  acres  of  arable  land  in  scattered  patches 
which  would  be  difficult  to  clear. 

The  Mowich  River  bottom  inside  the  reserve  has  about  1,000  acres 
of  very  fair  land  which  is  heavily  timbered. 

The  Carbon  River  Canyon  is  uninviting  to  the  farmers.  The  steep 
side  hills  run  almost  to  the  river  and  a  few  little  patches  of  good  soil 
are  all  that  can  be  mentioned.  The  same  is  true  of  the  White  River 
Canyon. 
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In  the  valley  of  Cispus  River,  below  the  mouth  of  Anatass  Creek, 
there  are  about  1,000  acres  of  arable  bottom  and  bench  lands  in  scat- 
tered tracts.  The  same  scoria  sand  found  in  the  Cowlitz  and  other 
watersheds  is  present.  In  sec.  2,  T.  11  N.,  R.  7  E.,  a  well  5  feet  deep 
in  a  swale  showed  the  following: 

Section  in  sec.  2,  T.  11  N.,  R.  7  E. 

Feet. 

Scoria  sand 1 

Black  muck 4 

Coarse  sand. 

The  A'alle}^  of  the  Lewis  River  within  the  reserve  is  a  canyon  at  its 
lower  end,  and  those  areas  nearer  the  headwaters  are  of  too  great 
altitude  to  be  of  any  use. 

Wind  River  Valley  is  low  and  broad  and  contains  about  8,000  acres 
of  good  land  but  difficult  to  clear.  Being  easily  accessible  from 
Columbia  River,  this  area  has  found  many  settlers. 

The  same  is  true  of  the  valley  of  the  Little  White  Salmon  River, 
which  contains  about  2,000  acres.  The  timber  is  smaller  and  has  been 
partly  removed  by  logging  and  railroad-tie  cutting.  In  the  White 
Salmon  River  Valley  about  2,000  acres  might  be  made  profitable  by 
irrigation,  but  the  season  would  be  short. 

In  the  Klickitat  watershed  lying  between  the  Fish  Lake  Stream  and 
the  Clearwater  is  about  2,500  acres  of  moist  bench  land.  It  would 
cost  $75  per  acre  to  prepare  it  for  the  plow,  and  by  reason  of  the 
severe  winters  and  short  summers  it  would  be  of  doubtful  value. 
Bordering  the  Klickitat  and  the  Lower  Fish  Lake  Stream  in  Ts.  8  and 
9  N.,  R.  12  E.,  there  is  an  area  of  about  10,000  acres  of  bench  land 
supporting  a  growth  of  yellow  pine  {Pimm  jponderosd)  and  pine  grass 
{Calamagrostis  suhsdorfii).  When  cleared  it  would  be  fair  land  under 
irrigation. 

On  the  headwaters  of  the  main  Klickitat  River  are  a  series  of 
meadows  which  will  aggregate  about  800  acres.  The  level  bottom 
and  low  benches  of  fair  land  bordering  these  meadows  may  be  classed 
as  arable  land  and  will  add  1,200  acres  to  the  above,  making  a  total  of 
2,000  acres.  These  bottoms  are  divided  transversely  by  several  low 
ridges  both  in  appearance  and  formation  strongly  suggestive  of  ter- 
minal moraines  of  an  ancient  glacier.     No  stride  were  noted. 

Conrad  Meadows,  on  the  South  Fork  of  Tieton  River,  contain  a])out 
100  acres  which  should  be  drained. 

At  th(^  head  of  Tannum  Lake  on  Bumping  River  is  about  500  acres 
of  bottom  land  with  a  growth  of  young  lir,  hemlock,  cedar,  and  light 
underbrush.     Small  areas  of  this  bottom  are  timberless  and  grassed. 

Other  small  and  unimportant  areas  of  arable  land  are  Goose  Prairie 
on  Bumping  River  and  Pleasant  Valley  on  American  River,  and  also 
a  few  benches  and  small  lake  beds  on  the  Naches  and  Tieton  rivers. 
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Near  the  headwaters  of  many  of  the  smaller  streams  are  small  mead- 
ows, but  their  elevation  and  exposure  forbid  their  use  for  agricul- 
tural purposes. 

The  surface  soils  other  than  above  detailed  are  entitled  to  only 
brief  mention.  The  bold  topography  of  the  area  prohibits  the 
accumulation  of  deep  or  rich  soils.  The  underlying  ledges,  talus, 
and  gravels  are  covered  with  sand,  resulting  from  decomposition, 
and  over  many  areas  with  scoria.  This  scoria  is  both  of  interest 
and  value.  Some  samples  were  taken  from  an  undisturbed  bank  on  a 
hill  in  the  SE.  i  of  SE.  i  of  sec.  18,  T.  12  N.,  R.  7E.,  and  gave  a  weight 
of  -19.55  pounds  avoirdupois  per  cubic  foot.  After  being  screened  a 
cubic  foot  of  the  sand,  whose  grains  ranged  in  size  from  one-half  to 
one-eighth  inch  in  diameter,  weighed  43  pounds.  The  same  screening 
after  being  dried  weighed  37.1:  pounds. 

This  sand  follows  the  surface  of  the  country,  and  in  the  higher  ele- 
vations is  often  exposed,  and  over  small  areas  has  been  recentl}^  eroded. 
Its  color  is  a  dull  straw,  sometimes  deep  brown.  It  is  very  coarse, 
gritty,  and  free  from  loam  and  other  foreign  matters,  and  is  never 
waterworn.  It  is  alwa3^s  loose,  never  compact.  When  exposed  to  air 
by  the  plow  it  undergoes  a  slow  slaking  process,  and  is  regarded  as 
remarkably  fertile  soil.  In  Cowlitz  Valley  John  Blankenship  says  his 
field  of  sand  changed  very  much  by  working,  as  it  decomposed,  turned 
yellow,  and  made  good  soil,  which  he  has  used  for  growing  artichokes. 
His  flower  garden  blooms  freely,  but  the  plants  are  not  thrifty.  Scoria 
sand  taken  from  his  well  was  thrown  over  the  surface  of  the  ground, 
and  showed  its  fertility  by  the  growth  of  weeds  which  followed. 

All  of  the  evidence  presented  by  the  scoria  sand  points  to  the  prob- 
ability of  its  being  the  result  of  a  recent  volcanic  eruption,  but  to 
name  the  volcano  or  to  fix  the  date  will  require  more  extended 
examination. 

COAL  INDICATIONS. 

The  Columbia  River  lava  (Miocene)  has  overcapped  and  almost  com- 
pletely buried  the  coal-bearing  strata  (Eocene)  within  the  reserve. 
Rarely  has  erosion  uncovered  the  upper  measures,  which  are  found 
badly  faulted  and  broken,  and  in  several  cases  metamorphosed  by  heat. 

Eocene  sandstone  and  fossil-bearing  shales  were  recognized  near  the 
southwest  corner  of  sec.  18,  T.  17  N.,  R.  8  E. ;  also  on  Goat  Creek,  Coal 
Creek,  and  Sweetwater  Creek  on  the  Nisqually  watershed.  The  fossils 
are  the  leaves  of  alders,  maple,  and  willow  and  resemble  those  found 
in  the  roof  rocks  of  the  Roslyn  coal  mine  in  eastern  Washi-ngton  and  in 
other  coal  mines  on  the  west  side  of  the  range.  Coal  float  was  found 
at  these  localities.  Fossil  leaves  are  also  reported  from  the  Wind 
River  watershed,  near  Lookout  Mountain. 


V)4  FOREST  kesp:rves. 

riie  Davis  coiil  prospect  on  Summit  Creek  has  been  worked  to  a 
smaJl  extent  to  determine  its  value.  A  viAu  6  feet  wide  is  claimed, 
which  crosses  Summit  Creek,  and  is  exposed  on  both  sides  of  the  can3'on. 
The  improvements  consist  of  two  small  cabins,  a  shaft  about  10  feet 
deep,  and  two  tiumels. 

Coal  veins  exist  in  sees.  13  and  11,  T.  12  N.,  R.  8  E.,  and  some 
prospecting  has  been  done,  but  the  work  has  been  abandoned.  Two 
miles  north  of  Packwood  Lake  several  small  coal  veins  have  been 
prospected. 

On  the  headwaters  of  Cispus  River,  inT.  10  N.,  R.  10  E.,  several 
coal  veins  have  been  prospected,  but  no  real  development  work  has 
been  done.  Traces  of  coal  have  been  found  underlying-  the  basalt  at 
Steamboat  Mountain. 

MIXERAI^S  AKD  MIXING  CLAIMS. 

The  Columbia  River  lava  is  not  a  favorable  formation  for  the  deposi- 
tion of  the  precious  metals  in  paying  quantities,  although  waters  slightly 
charged  with  minerals  h^ve  deposited  gold,  silver,  lead,  iron,  and 
silica  along  cleavage  planes  in  the  high  country  rock,  which  is  mainly 
diabase  capped  with  lava.  On  the  surface  where  these  infiltrations 
occur  the  original  sulphide  deposit  has  been  oxidized  and  concentrated, 
so  that  by  panning  some  color  of  flour  gold  can  be  obtained.  Below 
the  line  of  oxidation,  at  a  depth  of  about  30  feet,  the  mineral  deposit 
changes  to  low-grade  iron  pja-ites,  which  requires  smelting  and  is  not 
of  sufficient  value  to  make  it  profitable  to  mine. 

These  veins  do  not  show  any  characteristics  of  true  fissure  or  contact 
fissure  veins,  there  being  no  ribbon  structure  of  the  vein  matter  or 
striation  of  the  walls,  but  merely  an  impregnation  of  the  country 
rocks,  which  would  indicate  that  they  are  merely  gash  veins  which 
will  in  all  probability  terminate  at  a  slight  depth. 

The  placer  ground  on  Moore  Creek,  at  the  base  of  Gold  Hill,  is  said 
to  give  colors  to  every  pan,  but  inasmuch  as  several  parties  have  operated 
it  in  years  past  and  have  given  it  up  it  can  not  be  very  profitable. 

The  Medina  Mining  Company  is  building  a  5  stamp  mill  on  the  west 
side  of  Silver  Creek  to  test  the  free  or  oxidized  ore.  On  the  opposite 
s»ide  of  the  gulch  the  Florence  Company  is  running  a  crosscut  tunnel 
easterly  in  diabase  rock  for  the  purpose  of  tapping  some  ore  veins 
that  crop  on  the  slope  of  the  mountain  above.  If  the  company  is 
successful  in  this  it  may  prove  that  the  veins  at  this  point  have 
depth  and  are  not  gash  veins  in  the  cleavage  of  the  country  rock. 

MINERAL  SPRINGS. 

James  Longmire  patented  20  acres  of  land  lying  in  sees.  29  and  32, 
T.  15  N.,  R.  S  E.,  as  a  mijieral  claim.  He  erected  an  inn,  barn,  two 
bath  houses,  one  storehouse,  and  two  small  shacks. 


U.  S.  GEOLOGICAL   SURVEY 


TWENTY-FIRST    ANNUAL    REPORT    PART   V   PL.XXXVll 


LEGEND 


Less  than  10  percent  of  the  forest 


About  25percent  of  the  forest 


Ahout  SOpercent  of  the  forest 


About  75  percent  of  the  forest 


MOUNT  RAINIER  FOREST  RESERVE 
WASHINGTON 

Showing  distribution  of  red  oryellowfir 
( Pseudotsuga  taxifolia) 

I^repared  under  the  direction  of  Heniy  Gannett  Geographer  in  charge 

BY  FRED.  G.PLUMMER 

1899 


Scale 

5  10 


15MILRS 


JULIUS  BIEIN  6  CO.LlTH    N.Y 


PLUMMER]  MOUNT   KAINIER    RESERVE,    WASHINGTON.  95 

Within  the  limits  of  this  claim  are  about  twenty  mineral  springs 
having  temperatures  from  50°  to  90°  F.  A  sample  of  one  of  the 
springs  was  sent  to  G.  A.  Mariner,  of  Chicago,  for  analysis,  who 
reported  as  follows: 

Analysis  of  water  from  sees.  2d  and  32,  T.  15  N.,  R.  8  E. 

[Analyst:  G.  A.  Mariner.] 

Grams. 

Silica - 0.080410 

Calcium  carbonate 1.  077200 

Magnesium  carbonate 617780 

Iron  oxide : 060500 

Sodium  sulphate 090251 

Sodium  chloride 1.463600 

Potassium  chloride Trace. 

Sodium  carbonate 063195 

Sodium  silicate 062326 

Hydrogen  sulphide Trace. 

Total  solids  in  one  liter 3.  515262 

These  springs  are  steady  in  their  flow  and  have  shown  no  signs  of 
failing. 

On  the  north  side  of  Summit  Creek  in  the  Cowlitz  watershed  is  a 
mineral  spring  claimed  by  David  Longmire.  It  was  located  September 
5,  1897,  as  a  red  mineral  paint  spring  claim.  The  spring  is  4  feet  in 
diameter  and  is  100  feet  from  Summit  Creek.  The  amount  of  flow  is 
about  1  cubic  foot  per  minute.  It  tastes  like  soda  water  strongly 
impregnated  with  iron.  The  temperature  is  about  40°  and  the  water 
is  very  refreshing.     The  pack  animals  drank  it  with  relish. 

A  similar  spring  is  reported  on  the  right  bank  of  Bumping  River,  5 
miles  below  Tannum  Lake. 

A  mineral  spring  is  located  on  the  north  side  of  Cowlitz  River  in 
sec.  32,  T.  13  N.,  R.  9  E.  The  waters  issue  from  several  Assures  of  the 
rock  in  place  and  flow  into  the  river,  which  is  only  10  feet  distant. 
The  spring  is  below  the  level  of  high  water,  and  its  waters  are 
strongly  impregnated  with  sulphur  and  iron,  and  have  a  temperature 
of  about  100°  F. 

In  sec.  34,  T.  14  N.,  R.  14  E.,  on  the  south  side  of  Tieton  River, 
are  mineral  springs  having  a  flow  of  about  0.25  cubic  foot  per  minute. 
One  has  a  temperature  of  105°  F.     The  others  are  cold. 

The  Klickitat  soda  springs  in  the  north  half  of  sec.  23,  T.  11  N., 
R.  12  E.,  are  probably  the  flnest  soda  springs  in  the  reserve,  although 
they  have  not  so  great  a  flow  as  the  Longmire  Springs,  nor  are  they  as 
well  situated  for  use.  The  main  spring  issues  from  a  rock  crevice  on 
the  south  side  of  Klickitat  River,  below  the  high-water  line.  To  make 
the  water  accessible  the  stock  herders  have  built  a  wing  dam  which 
exposes  the  bubbling  spring.      Its   flow  is   about  1   cubic  foot   per 
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iniiuite,  and  is  steady.  Tho  water  is  clear  and  sparkling,  with  an 
Uizreoable  taste  resembling  vichy.  It  is  a  strong*  appetizer,  and  acts 
(quickly  and  vigorously  upon  the  kidneys. 

On  the  north  side  of  the  river,  and  just  a))ove  high- water  mark,  are 
two  })arely  perceptibU^  s})rings,  one  >varm  and  the  other  cold.  Two 
other  springs  issue  in  the  bed  of  the  stream,  and  can  be  located  by  the 
bubbles  of  gas  which  rise  to  the  surface. 

Tn  sec.  36,  T.  ON.,  R.  12  E.,  is  a  fine  soda  spring,  which  has  long 
been  known  and  used  b}^  the  Indians.  Its  waters  are  clear  and  cold 
and  carry  iron,  as  is  shown  by  the  red  formation  about  it.  Its  flow  is 
0.25  cubic  foot  per  minute.  Near  this  spring  are  three  yellow^  pines 
{Pimis  ponderosa)  of  less  than  18  inches  diameter,  which  haye  been 
affected  by  the  spring.  Their  foliage  is  of  a  light-brown  color,  is 
yery  scanty,  and  droops. 

Numerous  small  soda  and  iron  springs  are  found  along  the  Clear- 
water Fork  of  the  Klickitat  Riyer  in  the  box  canyons. 

EVIDENCES  OF  RECENT  VOECANIC  ACTIVITY. 

On  the  slopes  of  Mount  Adams  are  many  evidences  of  recent  vol- 
canic activity,  and  important  among  these  are  cinder  cones  and  bombs. 

The  cinder  cones  are  miniature  volcanoes  in  form.  One,  situated 
about  3  miles  northeast  of  the  summit  of  Mount  Adams,  at  an  eleva- 
tion of  7,000  feet,  is  worthy  of  special  mention.  Its  height  is  about 
500  feet  and  the  crater  at  its  summit  has  a  diameter  of  175  feet  and  a 
depth  of  75  feet.  The  cinders  which  form  its  mass  and  the  flora 
growling  upon  it  are  unique  and  interesting. 

The  lava,  scoria,  and  pumice  are  often  of  brilliant  colors — red, 
orange,  and  yellow  predominating.  Some  of  the  pumice  is  of  finer 
texture  than  that  in  use  commercially,  and  the  volcanic  glass  is  found 
in  all  shades,  from  black  to  clear,  transparent  globules. 
^  On  the  northern  side  of  Goat  Peak  an  area  of  over  1,000  acres  is 
completely  covered  with  scoria  and  cinders,  and  this  area  is  timberless. 
If  a  crater  exists  it  was  covered  with  snow  at  the  time  of  the 
examination. 

The  bombs  found  on  the  lower  slopes  of  Mount  Adams  are  spherical 
masses  of  homogenous  lava,  and  lie  in  piles  upon  the  former  lava 
flows.  They  are  of  all  sizes  up  to  20  feet  in  diameter,  and  in  every 
case  have  been  fractured  and  their  hard,  glassy  formation  exposed. 
Frequently  the  fracture  planes  show  a  rind  of  several  inches  depth 
from  the  original  spherical  surface  toward  the  center. 

CAVES. 

At  the  headwaters  of  the  White  Salmon  and  Little  White  Salmon 
rivers  are  large  areas  of  partly  exposed  hiva  ])eds.  Where  a  soil  has 
formed  it  appears  to  be  good,  but  of  no  depth,  and  the  timber  which  it 
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supports  is  scrubby  and  of  small  size.  A  line  of  caves  may  be  traced 
along  this  formation  for  a  distance  of  10  miles  inside  of  the  reserve 
and  as  far  again  outside.  In  some  cases  the  caverns  appear  to  exist 
by  reason  of  the  sinking  of  the  flooring,  which  is  of  basalt,  but  quite 
as  frequently  they  take  the  form  of  gigantic  bubbles,  the  roof  stratum 
being  buckled  up  and  broken,  permitting  an  entrance  to  the  interior. 

Often  these  caverns  are  continuous  for  a  considerable  distance  under- 
ground, the  passages  widening  in  the  vicinity  of  the  surface  opening. 
In  one  of  these  caves,  situated  in  sec.  25,  T.  6  N.,  R.  9  E.,  ice  remains 
during  the  entire  year,  and  it  has  merited  the  local  name  of  the  ''  Ice 
Cave."  It  is  about  350  feet  in  length,  with  a  maximum  height  of  10 
feet  and  extreme  width  of  60  feet. 

The  ice  is  in  the  form  of  stalactites  and  stalagmites;  in  some  cases 
joined  into  pillars  3  feet  thick.  It  has  been  a  custom  of  visitors  to 
build  fires  in  the  caves,  and  much  of  the  natural  beauty  of  this  cave 
has  been  destroyed.  The  practice  of  wantonl}^  breaking  the  ice  forma- 
tions has  also  contributed  to  the  destruction  of  its  beauty.    ' 

A  small  cave  was  found  on  the  southeast  slope  of  Mount  Adams, 
near  Hell  Roaring  River.     Deep  water  prevented  its  exploration. 

MOUISTTAIIS^  PARKS. 

All  the  divides  become  beautiful  parks  as  they  approach  the  slopes 
of  Mount  Rainier.  In  place  of  the  close  stand  of  forest  which  charac- 
terizes the  lower  slopes,  the  mountain  firs  and  hemlocks  are  grouped 
upon  the  lesser  ridges  and  hummocks  from  which  the  snow  first  dis- 
appears in  the  spring.  At  least  80  per  cent  of  the  areas  above  5,000 
feet  and  below  the  timber  line  may  be  classed  as  mountain  meadows. 
They  are  plentifully  watered  by  little  streams  and  lakes  and  the  soil 
supports  a  heavy  growth  of  wild  flowers,  ferns,  and  juniper.  The 
limit  of  perpetual  snow  extending  through  some  of  these  parks  gives 
opportunities  for  coasting  and  snowballing,  which  are  enjoyed  by  the 
many  campers  who  make  these  grounds  their  summer  resort.  Parks 
which  are  well  known  because  of  their  beauty  and  accessibility  are 
Paradise  Park,  Magnetic  Park,  and  Indian  Henry's  Ground,  on  the 
southern  slope  of  the  mountain,  Spray  Park  on  the  northwest  slope, 
Moraine  Park  and  the  Elysian  Fields  on  the  northern  slope. 

The  summit  of  the  Cascade  Mountains  and  the  high  spurs  that 
extend  from  it  are  generally  a  succession  of  parks,  plentifully  grassed 
and  flowered.  On  the  eastern  slope  these  areas  have  been  consider- 
ably used  for  pasturing  sheep,  and  much  of  their  natural  beauty 
destroyed,  but  only  in  the  regions  of  the  burns  do  any  of  the  grander 
vistas  bear  witness  to  the  carelessness  or  greed  of  man. 
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TRKK  SPECIKS. 

The  coniferous  trees  of  the  reserve  are  as  follows: 

Coniferous  trees  of  Mount  Rainier  Forest  Reserve,  Washington. 

Pinus  monticola  Doiigl Wliite  pine. 

Pinus  ponderosa  Law8 Yellow  pine. 

Pinus  murrayana  Oreg.  Com Lodgepole  pine. 

Pinus  albicaulis  Engelm Mountain  pine  (white-bark). 

Abies  nobilis  Lindl Noble  fir  (larch). 

Abies  amabilis  (Loud. )  Forb Lovely  fir  (larch). 

Abies  concolor  (Gord. )  Parry White  fir. 

Abies  lasiocarpa  (Hook.)  Nutt Alpine  fir  (subal])ina). 

Tsuga  mertensiana  (Bong. )  Carr Hemlock. 

Tsuga  pattoniana  Engelm Mountain  hemlock. 

Picea  engelmanni  (Jeffr. )  Engelm  ..   Engelmann  spruce. 

Picea  sitchensis  (Bong)  T.  and  M Tideland  spruce. 

Pseudotsuga  taxifolia  Poir Red     and    yellow    fir     (hemlock 

spruce). 

Thuja  plicata  Don Red  cedar. 

Chamfecyparis  nootkatensis  ( Lamb. )  Alaska  cedar. 
Spach. 

Larix  occidentalis  Nutt Tamarack. 

Taxus  bre vif olia  Nutt Yew. 

The  large  deciduous  trees  are  as  follows: 

Deciduous  trees  of  the  Mount  Rainier  Forest  Reserve,  Washington. 

Fraxinus  oregona  Nutt Ash. 

Acer  macrophyllum  Pursh Maple. 

Populus  trichocarpa  Torr.  and  Gr  . .  Cottonwood. 

Populus  tremuloides  Michx Quaking  aspen. 

Quercus  garryana  Dougl Oak. 

Small  deciduous  trees  of  no  value  as  timber  are  included  in  the  list 
of  underbrush. 

In  the  descriptions  which  follow,  the  order  of  arrangement  is  the 
same  as  given  above,  the  trees  of  each  genus  being  together  without 
regard  to  commercial  rank. 

Pinus  monticola  Dougl.  (White  pine). 

This  species  is  found  from  sea  level  to  an  elevation  of  6,000  feet. 
The  greatest  diameter  is  5  feet  and  the  extreme  height  of  individuals 
observed  was  160  feet.  About  two-thirds  of  the  height  is  crown. 
The  heartwood  is  white  and  the  sapwood  light  yellow.  The  wood  is 
light,  soft,  not  ver}^  strong,  but  quite  durable.  It  reaches  its  greatest 
development  at  an  elevation  of  3,500  feet,  and  in  comparison  with  the 
other  pines  occupies  a  middle  zone,  being  above  the  yellow  pine  {1\ 
poTiderosa)  and  below  the  lodgepole  and  mountain  })ines  {P.  imtrrayana 
and  1\  alhlcauUs).      Although  not  as  strong  as  the  yellow  })ine„  the 
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absence  of  pitch  and  more  even  texture  makes  it  the  most  valuable  of 
the  pines  found  in  the  State  of  Washington.  The  typical  tree  is  erect 
and  graceful,  with  lighter  and  more  delicate  foliage  than  other  pines. 
It  is  found  on  both  sides  of  the  Cascade  Range,  but  attains  its  best 
development  on  the  moist  hillsides  and  benches  of  the  eastern  slopes. 
It  does  not  form  a  forest  of  pure  growth,  being  always  associated 
with  one  or  more  species  of  fir  or  with  the  red  cedar  {Thuja  plicata). 

PiNUS  PONDEROSA  Laws.  (Ycllow  pine). 

This  species  has  a  range  of  from  400  to  6,200  feet  in  altitude.  The 
extreme  diameter  noted  was  6  feet,  with  a  height  of  200  feet.  The  heart- 
wood  is  yellow  and  the  sapwood  is  white  and  resinous.  The  wood  is 
heavier  than  that  of  the  white  pine  and  stronger,  though  rather  brittle 
and  not  very  durable  when  exposed  to  moisture.  Among  the  pines  it 
occupies  the  lowest  altitudinal  zone,  reaching  its  maximum  develop- 
ment at  an  elevation  of  2,500  feet,  and  by  reason  of  its  greater  accessi- 
bility and  distribution  it  is  commercially  the  first  in  use.  The  inferior 
trees  are  called  bull  pines,  and  with  many  lumbermen  a  distinction  is 
made,  dependent  upon  the  amount  of  sapwood  in  the  log. 

The  yellow  pine  forms  an  open  forest  of  pure  growth  at  the  lower 
timber  line  in  eastern  Washington  bordering  the  arid  region,  for  the 
reason  that  it  leads  the  other  conifers  in  the  spreading  of  the  timber. 
Its  ability  to  grow  on  worthless  rocky  soil,  on  the  face  of  cliffs,  or  on 
the  talus  is  marvelous.  It  is  a  necessary  agent  to  promote  the  accumu- 
lation of  soil  and  humus  for  the  conifers  of  greater  commercial  value 
which  follow  its  lead. 

The  yellow  pine  is  not  strictly  an  eastern  Washington  tree,  as  it 
occupies  many  small  and  scattered  areas  on  the  western  prairies  near 
Koy,  but  these  areas  are  insignificant  in  comparison  with  its  universal 
occurrence  in  the  lower  timbered  areas  east  of  the  mountains. 

At  its  highest  altitudinal  limit  the  yellow  pine,  although  dwarfed  in 
height,  attains  large  diameter  of  trunk  and  appears  strong  and  thrifty. 
The  crown  is  low  and  the  main  branches  abnormally  heavy  and  without 
the  symmetry  of  the  typical  forest  tree  at  lower  altitudes. 

PiNus  MUKKAYANA  Oreg.  Com.  (Lodgepole  pine). 

The  extreme  range  of  this  species  is  from  1,800  to  7,100  feet  in  alti- 
tude, but  its  growth  above  5,000  feet  is  very  scattered,  and  it  is  only  the 
presence  of  a  few  individuals  that  puts  the  upper  limit  at  7,100  feet. 
It  attains  a  height  of  80  feet  and  a  diameter  of  26  inches  rarely.  The 
heart  wood  is  creamy,  white,  or  pink,  and  the  sapwood  slightly  whiter. 
The  timber  being  generally  small  and  of  poor  quality,  it  is  chiefly  used 
for  fence  rails  and  firewood.  At  an  altitude  of  4,000  feet  it  attains 
its  maximum  growth,  and  on  some  of  the  dry  river  benches  forms  pure 
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forests  over  small  areas.  P^ven  at  maturity  the  crown  covers  three- 
fourths  or  seven -eighths  of  the  height.  Pinus  contorta^  also  called 
'"black  pine,"  has  a  lower  range  to  sea  level,  but  was  not  positive!}^ 
determined  within  the  boundaries  of  the  reserve. 

Pinus  albicaulis  Engelm.  (Mountain  pine). 

This  species  of  pine  is  only  found  on  the  higher  elevations,  and  has 
a  range  from  5,000  to  8,200  feet.  It  is  the  only  tree  found  above  7,500 
feet.  Its  extreme  height  is  50  feet,  with  a  diameter  of  26  inches. 
According  to  its  exposure,  it  may  be  three-fourths  crown  or  with  only 
a  very  scanty  foliage  on  the  lee  side  near  the  top.  The  heartwood 
and  sapwood  are  light  straw  color.  The  wood  is  hard  and  tough,  and 
splits  with  difficulty. 

It  sets  cones  in  abundance  at  an  altitude  of  7,000  feet,  where  it  often 
comprises  90  per  cent  of  the  trees.  Its  associates  at  this  altitude  are 
Abies  lasiocarpa.,  Tsiiga  pattoniana,  and  CJiamcEcijparls  nootkatensis^ 
all  of  which  have  reached  their  growth  at  lower  elevations.  The  seeds 
are  edible,  and  the  trees  are  sometimes  cut  down  to  secure  them.  On 
one  ridge  of  Mount  Adams  about  100  trees  were  felled  for  this 
purpose. 

At  and  near  its  higher  altitudinal  limit  it  is  a  mere  shrub,  finding 
shelter  behind  larger  rocks  or  crags.  The  foliage  is  often  thickly 
matted,  and  in  its  procumbent  form  hides  the  gnarled  trunk,  which  is 
of  monstrous  size  in  comparison  with  its  crown. 

Abies  nobilis  Lindl.   (Noble  fir). 

This  is  the  finest  timber  tree  in  the  forests  of  the  reserve,  and  is 
found  between  altitudes  of  1,800  and  5,200  feet.  The  diameter  of  the 
largest  individual  found  was  6  feet,  with  a  height  of  225  feet.  In  the 
forest  the  crown  extends  only  one-third  of  the  height,  and  the  trunk 
is  generally  a  perfect  cylinder,  standing  perpendicular.  The  heart- 
wood  and  sapwood  are  light  straw  color,  light,  hard,  strong,  and  elastic, 
and  quite  free  of  resin.  The  elevation  at  which  it  flourishes  best  is 
3,000  feet,  but  with  the  lovely  fir  {Abies  amabilis)  it  often  forms  dense 
forests  at  3,500  and  even  4,000  feet. 

Abiics  amabilis  (Loud.)  Forb.  (Lovely  fir). 

This  species  is  found  between  altitudes  of  800  and  5,500  feet.  The 
trees  attain  a  height  of  200  feet,  with  a  diameter  of  5  feet,  of  Avhich 
one-third  to  one-half  is  crown  in  the  forest  growth.  In  the  open 
it  of  t(in  has  branches  to  the  ground.  The  heartwood  and  sapwood  are 
light  straw  color,  the  heartwood  being  slightly  darker.  The  wood  is 
not  hard  nor  very  strong,  and  splits  easily  between  knots. 
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The  wood  of  this  fir  is  very  little  known  commercially  in  Washing- 
ton, but  has  been  cut  and  sold  with  the  noble  fir  under  the  name  of 
larch.  Its  wood  is  better  than  that  of  the  white  fir  {Ahies  concolor)^ 
with  which  the  tree  is  sometimes  confounded,  but  will  not  rank  with 
that  of  the  noble  fir.     It  has  been  used  in  the  manufacture  of  excelsior. 

Abies  concolor  (Gord.)  Parry  (White  fir). 

This  fir  has  an  altitudinal  range  from  sea  level  to  4,200  feet.  The 
extreme  diameter  noted  was  3.5  feet,  with  a  height  of  150  feet,  of 
which  two-thirds  was  crown.  The  heartwood  is  white  and  the  sap- 
wood  a  creamy  color.  The  timber  is  not  heavy,  hard,  nor  strong,  but 
is  rather  brittle,  and  perishable  when  exposed  to  alternate  moisture 
and  dryness.  There  is  a  prejudice  against  the  wood,  as  it  compares 
poorly  with  the  species  now  being  logged  for  building  timber.  It  has 
been  used  for  inside  finishing,  and  from  the  larger  trees  fine  shingles 
can  be  made. 

Abies  lasiocarpa  (Hook.)  Nutt.  (Alpine  fir). 

This  beautiful  fir  has  an  altitudinal  range  from  4,000  to  7,500  feet. 
The  greatest  diameter  is  2  feet  and  height  80  feet,  of  which  nine- 
tenths  is  crown.  Heartwood  is  a  creamy  color  and  the  sapwood  is 
white.  The  wood  is  not  very  heavy,  hard,  nor  strong,  but  is  elastic 
and  durable  when  seasoned.  It  is  almost  always  associated  with  Pat- 
ton's  hemlock  in  the  higher  altitudes.  The  typical  tree  is  an  acute 
cone  extending  almost  to  the  ground  in  strong  and  vigorous  branches. 
The  base  of  the  cone  is  about  one-fifth  of  the  height.  The  trunk  is 
generally  straight,  and,  by  observation  of  the  young  trees,  is  generally 
scrubby,  knotted,  and  twisted,  and  much  dwarfed  in  growth.  At  the 
timber  limit  of  7,500  feet  it  is  procumbent  and  attains  the  form  of  gro- 
tesque bushes  and  shrubs.  In  the  lower  valleys  where  this  species  is 
found  there  is  sometimes  30  feet  of  clear  trunk,  above  which  the 
branches  droop  in  graceful  curves.  The  wood  splits  straight,  but  with 
difiiculty  between  the  knots,  which  run  to  the  center  of  the  tree. 

This  tree  is  not  known  to  the  local  lumbermen,  and  owing  to  its 
small  size  and  lack  of  clear  trunk  is  of  little  or  no  commercial  value. 

TsuGA  MERTENSIANA  (Bong.)  Carr.   (Hemlock). 

This  tree  is  found  from  sea  level  to  an  altitude  of  5,000  feet. 
Extreme  diameter  is  6  feet,  with  a  height  of  250  feet,  of  which  one- 
half  to  two-thirds  is  crown.  The  heartwood  is  grayish  white,  and 
the  sapwood  is  cream  color.  It  is  not  very  heavy,  but  is  hard  and 
quite  strong.  It  is  more  brittle  than  fir,  although  not  so  durable, 
and  the  knots  run  to  the  center  of  the  tree. 
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It  sometimes  forms  a  forest  of  pure  growth,  Imt  in  this  case  the 
timber  is  gnMierally  vcuy  tall  and  slender,  and  only  suital)le  for  piles. 
Although  in  Washington  it  ranks  next  to  fir  in  quantity,  it  is  generally 
considered  an  inf(U*ior  wood,  and  has  been  logged  ver}'  little  in  this 
State,  except  in  localities  where  the  fir  has  become  scarce.  Time  will 
probably  overcome  the  prejudice  to  the  hemlock  timber,  as  it  makes 
very  good  Hoors  and  ceilings  and  has  a  very  good  surface  under  the 
plane.  It  does  not  splinter  like  the  eastern  hemlock,  and  takes  stain 
and  oil  easily.  The  bark  of  this  hemlock  is  useful  for  tanninp-,  and 
the  preparation  of  tanning  extract  is  an  industry  at  Clallam  Bay 
and  South  Bend.  The  bark,  being  very  rich  in  tannic  acid,  makes  a 
very  superior  extract.  Owing  to  the  limited  market  on  the  Pacific 
coast  and  the  cost  of  sending  the  product  East  to  compete  with  other 
extracts  in  a  falling  market,  incident  to  the  panic  of  1893,  it  was  found 
that  it  could  not  be  manufactured  at  a  profit  at  South  Bend. 

TsUGA  PATTONIANA  Engclm.   (Mountain  hemlock). 

This  hemlock  is  found  from  an  altitude  of  3,500  to  7,500  feet.  The 
largest  diameter  is  3  feet,  and  height  125  feet,  four-fifths  of  which  is 
crown.  The  wood  is  yellow,  hard,  and  somewhat  brittle.  It  some- 
times forms  a  forest  of  pure  growth  over  limited  areas,  but  is  gen- 
erally found  associated  with  A.  lasiocarpa  and  i^.  alhicaidis.  The 
largest  and  heaviest  stands  of  these  hemlocks  were  found  at  an  eleva- 
tion of  6,000  feet  near  Jennies  Peak,  but  the  clear  trunks  were  sel- 
dom over  40  feet. 

PiCEA  ENGELMANNi  Eugelm.  (Engclmann  spruce). 

This  spruce  has  an  altitudinal  range  from  1,000  to  6,200  feet.  The 
greatest  diameter  is  3.5  feet,  with  a  height  of  150  feet,  of  which  one- 
half  to  two-thirds  is  crown  in  the  forest  trees.  Mature  trees  growing 
in  the  open  generally  have  a  symmetrical  cone-shaped  crown  to  the 
base.  The  heartwood  and  sapwood  are  white,  soft,  light,  and  not  ver}^ 
strong.  It  has  even  grain  and  splits  easil}^  and,  being  without  pitch  or 
disagreeable  odor,  is  a  very  valuable  wood  commercially,  particularly 
for  cooperage  and  fruit  boxing. 

No  forest  of  pure  growth  was  found.  The  best  growth  is  upon  the 
lower  mountain  slopes  and  benches,  where  it  is  associated  with  pines, 
firs,  and  tamarack. 

PiCEA  siTCHENSis  (Bong.)  T.  and  M.  (Tide-land  spruce). 

This  species  is  found  from  sea  level  up  to  an  elevation  of  1,800  feet 
within  the  boundaries  of  the  reserve,  west  of  the  Cascade  Mountains. 
It  sometimes  reaches  a  diameter  of  5  feet  and  a  height  of  175  feet,  of 
which  two-thirds  would  be  crown.     The  wood  is  white,  light,  medium 
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hard,  and  strong,  and  is  brittle  when  green,  but  quite  durable  and 
splits  easily.  This  spruce  was  positively  determined  only  at  one 
point  in  the  reserve — namely,  in  the  Nisqually  Valley,  near  the  west 
boundar}^ — and  it  was  from  this  that  the  upper  limit  of  1,800  feet  was 
fixed.  As  its  name  indicates,  its  habitat  is  at  lower  elevations  than 
those  of  the  reserve. 

PsEUDOTSUGA  TAXiFOLiA  Poir.     (Yellow  and  red  fir). 

There  are  two  varieties  of  this  species  which  are  not  distinct  botan- 
ically,  although  the  difference  is  recognized  by  loggers  and  mill  men 
throughout  the  State.  The  yellow  fir  grows  from  sea  level  to  an  altitude 
of  5,600  feet,  a.nd  reaches  an  extreme  diameter  of  13  feet  and  a  height  of 
300  feet,  of  which  two-thirds  is  crown.  The  bark  is  very  thick  and 
deeply  fissured.  The  thickest  specimen  of  bark  found  measured  22 
inches  on  the  radial  line.  The  heartwood  is  yellow  and  the  sapwood 
is  white,  quite  heavy,  hard,  elastic,  durable,  and  splits  easily.  The 
red  fir,  which  grows  to  about  the  same  altitude,  does  not  exceed  7  feet 
in  diameter  and  225  feet  in  height,  of  which  two-thirds  is  crown. 
The  heartwood  is  salmon-red  color  and  the  sapwood  is  white  or  cream 
color.  It  is  slightly  heavier  than  the  yellow  fir,  more  resinous,  and 
not  so  strong  or  elastic.  When  seen  in  the  forest  the  red  fir  differs 
by  having  a  thin  bark  of  a  lighter  color,  and  in  general  does  not 
present  as  rugged  an  appearance  as  the  yellow  fir.  However,  many 
specimens  were  found  which  were  difficult  to  determine,  and  in  indi- 
vidual trees  it  would  not  be  easy  to  tell  the  difference  between  a  thin- 
barked  yellow  fir  and  a  heavy-barked  red  fir.  Many  of  the  larger  trees 
having  a  diameter  of  from  6  to  9  feet  are  in  process  of  decay,  being 
from  500  to  800  3^ears  old.  The  bark  is  scaly  and  loose  from  the  trunk 
at  the  butt,  and  the  tops  are  dead.  In  estimating  the  amount  of  tim- 
ber per  acre  a  due  allowance  was  made  for  the  above  fact.  This 
timber  ranks  first  in  commercial  value  among  the  timbers  of  this  State 
by  reason  of  its  superior  strength,  wide  distribution,  and  accessibility. 

In  the  Cowlitz  Bottom  a  fallen  fir  tree  was  examined  and  found  to 
be  perfectly  sound  (excepting  2  inches  of  the  exposed  surface),  although 
it  had  laid  upon  the  ground  for  seventy -eight  years,  as  testified  by  the 
age  of  a  cedar  tree  which  had  grown  over  and  straddled  it. 

Thuja  plicata  Don.  (Red  cedar). 

This  tree,  which  is  also  known  as  arbor  vitie,  has  a  range  from  sea 
level  to  5,100  feet.  The  extreme  diameter  breast  high  was  found  to 
be  12  feet  with  a  height  of  175  feet,  of  which  three-fifths  is  crown. 
The  heartwood  is  very  light  brown  and  the  sapwood  generally  white. 
It  is  very  light,  soft,  and  is  not  strong  nor  elastic.  It  is  very  durable 
when  exposed  to  moisture  and  is  generally  of  straight  grain,  splitting 
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readily  into  shingles,  shakes,  and  boards.  It  ranks  next  to  the  red 
and  yellow  fir  eonimerciall}',  and  to  the  pioneer  settlers  in  the  valley 
it  is  the  most  valua])le  timber. 

At  least  95  per  cent  of  the  larger  cedars  are  hollow  butted.  They 
always  have  a  swell  butt.  Of  three  hollows-butted  cedars  of  9  feet  in 
diameter  the  rate  of  growth,  as  shown  by  the  shell  of  sound  wood, 
averaged  about  ten  years  per  inch  radius.  In  several  exceptional 
cases  noted  the  rate  of  growth  has  been  very  rapid,  as  much  as  one- 
half  inch  per  year  for  twenty  years  of  successive  growth,.  A  fallen 
cedar  tree  36  inches  in  diameter  was  observed  to  be  perfectly  sound, 
although  another  cedar  tree  40  inches  in  diameter  had  grown  over  and 
straddled  it.  In  swamps  and  swales  it  sometimes  grows  to  the  exclu- 
sion of  other  conifers,  but  it  does  not  strictl}^  form  a  forest  of  pure 
growth,  being  accompanied  by  alders  and  maples. 

Cham^cyparis  nootkatensis  (Lamb.)  Spach  (Alaska  cedar). 

This  tree  is  found  between  elevations  of  2,600  and  7,400  feet.  The 
extreme  diameter  is  3  feet  and  the  height  is  100  feet,  of  which  three- 
fifths  is  crown.  The  wood  from  heart  to  the  bark  is  yellow.  It  is  light, 
not  very  hard  nor  strong,  but  is  more  elastic  than  the  red  cedar  and 
very  durable,  but  does  not  split  as  easily.  Generally  the  branches 
look  scrubby  and  give  the  tree  a  poor  appearance.  The  outer  bark  is 
in  long,  thin  scales  and  the  inner  bark  strips  easily.  It  never  forms  a 
forest  of  pure  growth,  but  is  generally  associated  with  the  mountain 
fir,  pine,  and  hemlock.  Generally  the  areas  on  which  this  cedar  grows 
have  well-defined  limits,  but  the  tree  seems  to  require  certain  condi- 
tions of  soil  and  climate,  preferring  shady  valleys  and  basins.  This 
timber  would  be  very  valuable  if  more  widely  distributed  and  more 
accessible  For  turnings  and  fine  woodwork  it  would  excel,  as  its 
grain  is  even  and  straight,  and  its  color  uni*form.  It  would  be  better 
material  for  lead  pencils  than  many  varieties  of  wood  now  used. 

Larix  OCCIDENT alis  Nutt.  (Tamarack). 

This  tree  is  found  between  altitudes  of  2,200  and  5,600  feet. 
Extreme  diameter  is  4^  feet  and  height  150  feet,  of  which  one-half 
is  crown.  The  heartwood  has  an  orange  tinge  and  the  sap  wood  is 
white.  It  is  heavy  and  hard,  not  very  strong,  but  is  durable  and 
does  not  split  easily.  It  sometimes  forms  a  forest  of  pure  growth  on 
the  sides  of  the  river  canyons,  and  such  a  forest  was  found  upon  the 
flat  divide  between  the  Naches  and  American  rivers.  The  wood  makes 
good  tie  timber,  and  is  largely  used  for  fuel  in  eastern  Washington. 
Probably  this  is  the  only  tim))er  tree  of  Washington  which  is  not  rep- 
resented on  both  sides  of  the  Cascade  Mountains.  It  is  strictly  an 
eastern-slope  tree,  and  is  the  only  representative  of  the  deciduous 
conifers  in  the  reserve. 
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Taxus  brevifolia  Nutt.  (Yew). 

This  species  of  yew  is  found  from  sea  level  to  an  altitude  of  4,200 
feet.  General!}^  the  diameter  of  the  mature  tree  is  about  12  inches, 
but  a  few  individuals  were  found  with  a  diameter  of  2  feet  and  a 
height  of  10  feet,  of  which  three-fifths  is  crown.  The  heartwood 
is  a  deep  red  and  the  sapwood  has  a  narrow  zone  of  cream-colored 
wood.  It  is  very  heavy,  hard,  and  strong.  It  is  exceptionally  tough 
and  durable  when  not  exposed  to  extremes  of  moisture  and  dryness, 
and  will  not  split  after  being  seasoned.  Although  absolutely  sound 
on  the  outside,  one  tree  11  inches  in  diameter  was  found  to  be  badly 
split  on  concentric  lines  from  the  butt  to  a  height  of  25  feet. 

Fraxinus  oregona  Nutt.  (Ash). 

This  tree  has  a  range  from  sea  level  outside  of  the  reserve  to  an 
elevation  of  2,500  feet  within  the  reserve.  Its  diameter  is  3  feet  and 
height  80  feet,  of  which  two-thirds  is  crown.  The  wood  is  white, 
heavy,  hard,  but  not  very  strong  as  compared  with  the  eastern  ash. 
It  is  springy  and  quite  durable  when  seasoned.  It  splits  easily  and  is 
used  for  firewood  by  the  settlers.  The  onl}^  large  quantity  was  found 
in  the  "Big  Bottom"  of  Cowlitz  Valley,  where  it  is  associated  with 
maples  and  alders. 

Acer  macro phyllum  Pursh.  (Maple). 

This  maple  is  found  from  sea  level  to  an  elevation  of  3,300  feet. 
The  extreme  diameter  is  5  feet  with  a  height  of  30  feet,  three-fourths 
to  seven-eighths  of  which  is  crown.  The  heartwood  is  straw  color  and 
the  sapwood  is  white.  It  is  not  heavy,  but  is  quite  hard,  although, the 
tree  is  localh^  known  as  the  soft  maple.  The  wood  is  strong.  It  forms 
small  groves  of  pure  growth  in  the  Cowlitz  Bottom,  but  is  general^ 
associated  with  the  ash,  yew,  and  alder. 

PopuLUS  TRiCHOCARPA  Torr.  and  Gr.  (Cottonwood). 

This  tree  grows  from  sea  level  to  an  elevation  of  1,200  feet.  The 
greatest  diameter  is  5  feet  and  the  height  175  feet,  of  which  two-thirds 
is  crown.  The  heartwood  is  of  a  bufi*  color  and  the  sapwood  is  white. 
It  is  light,  and  is  not  hard  or  strong;  in  fact,  it  has  no  quality  to 
recommend  it  commercially  as  a  timber  wood,  but  has  been  extensively 
used  in  the  manufacture  of  paper  pulp. 

PopuLUS  TREMULOiDES  Michx.  (Quaking  aspen). 

This  tree  is  found  in  the  wet  swales  and  bottoms,  and  has  an  alti- 
tudinal  range  from  2,500  to  5,800  feet.  It  does  not  exceed  20  inches  in 
diameter,  with  a  height  of  60  feet,  of  which  one-half  is  crown.     The 
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wood  is  white  and  soft  and  of  little  or  no  value  coininoi-cijdly.  All  of 
the  lai'o'o  trees  examined  were  rotten  at  the  butt,  althouiili  th(M'  looked 
cl(Min  and  healthy  outside. 

QUERCUS    GARRYANA    DoUgl.    (Oak). 

This  oak  is  the  onh^  one  of  its  species  found  in  the  reserve,  and, 
uidess  the  ash  and  3^ew  be  included,  it  is  the  onl}^  hardwood  tree  rep- 
resented. General!}^  the  trees  are  small,  with  short  trunks,  and  ofl'er 
nothing-  to  the  lumbermen,  but  a  few  individuals  were  noted  with  diam- 
eters of  2  feet  and  a  height  of  50  feet.  They  are  seen  at  their  best  on 
the  eastern  slope  in  the  watershed  of  the  Klickitat  River  near  Hell 
Roaring  Canyon.  This  oak  is  considered  first-class  fuel,  and  has  been 
cut  extensively  along  the  Columbia  River  (outside  the  reserve)  for  this 
purpose. 

KAIS^GE  OF  TREE  SPECIES. 

The  accompanying  diagram  (PI.  XLI)  shows  in  a  graphic  way  the 
altitudinal  range  of  the  species  of  timber  trees  found  in  the  reserve. 
The  datum  is  given  as  sea  level,  and  those  species  which  extend  outside 
the  reserve  to  tide  water  are  so  shown  upon  the  diagram. 

The  lines  showing  each  species  have  been  widened  into  forms  which 
are  intended  to  show  by  their  width  the  relative  development  of  the 
species.  This  diagram  was  compiled  from  observations  taken  at  521 
locations,  ranging  in  altitude  from  700  to  8,200  feet. 

The  name  of  each  species  is  placed  in  the  zone  to  which  the  tree 
belongs. 

RATE  OF  GROWTH  OF  TIMBER  TREES. 

The  average  rate  of  growth  of  all  the  conifers,  as  determined  b}^ 
measuring  over  8,000  annual  rings,  is  0.0741  of  an  inch  per  year. 

In  the  table  which  follows  the  number  of  annual  rings  is  given  for 
each  8  inches  of  radius,  and  therefore  show  an  increase  or  decrease  in 
the  rate  of  growth.  For  example,  Plnus  miorrayana^  according  to 
the  table,  shows  an  increase  in  the  number  of  rings  for  each  3  inches 
of  radius.  Therefore  the  rings  are  closer  together  near  the  bark  than 
at  the  heart,  and  the  rate  of  growth  decreases  with  age. 

When  the  diameter  of  a  tree  was  over  36  inches,  the  measurements 
are  continued  in  regular  order  on  the  lines  below,  as  in  the  case  of 
Pseudotsnga  taxifolia. 
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Table  showing  rate  of  growtJi  of  timber  trees. 


Name  of  tree. 

o 
o 

o 

u 
01 

-B 

03 

5 

In. 

7 
22 
16 
25 
3U 
22 
19 
14 
19 
18 

9 
13 
14 
204 

94 
22 
17 
31 
20 
12 
11 
20 
'0 
154 
20 
12 
20 
17 
11 
14 
15 
10 
19 
10 
31 
29 

;_ 

O 

oo 
0) 

«— 

7?i. 
i 
f 

4 

2 

24 
2 

i 

4 

2' 

I 

1 

3 

8 

i 
1 

i 

3 

8 

1 

1 

4 

i 
1 

a 

4 
1 

f 

a 

4 

4 

i 
1 

a 

4 

t-.' 

<D 

<V 

B 
•B 

c 
In. 

74 
234 
17 
29 
364 
26 
194 
141 
194 
184 

94 
14 
15 
21 
10 
22| 

174 
33 

204 
13 
111 
20| 

104 

16 

22 

134 

214 

19 

111 
154 
164 

11 

20 

104 

33 
304 

Number  of  rings  counted  on  radius 
from  the  center. 

Age  of 
tree. 

0) 

o 

C 

•  M 

CO 

1 
I— 1 

03 

o 
1 

o 

01 

A 
o 

1—1 
1-1 

03 
■      OJ 

o 

c 

•  rH 

CO 
I— 1 

a> 

.2 

rM 
<£> 

T— 1 

Piniis  monticola        

36 
15 
19 
29 
27 
41 
34 
45 
26 
18 

130 

133 
85 
42 
48 
27 
37 
56 
16 
71 
68 

132 
40 
71 
40 
74 
52 
64 

119 
60 
60 
40 
38 
34 
64 
30 

11 

13 
19 
36 
33 
41 
38 
50 
31 
28 
55 
99 

115 
44 
33 
15 
18 
36 
20 
25 
73 
88 
28 
51 
60 

105 
37 
67 
98 
50 
48 
41 
43 
14 
70 
24 

Yeai  .s 

47 

57 

55 

154 

193 

202 

193 

157 

107 

100 

185 

267 

245 

191 

81 

65 

67 

174 

55 

Do 

17 
17 
43 
28 
61 
82 
62 
45 
54 

12 



Do                            

Pinus  ponderosa 

39 
38 
59 
39 

7 
52 

15 

Do 

Do       

Pinus  murrayana 

Do 

Do 

5 

Do       

Pinus  albicaulis  

Do 

35 
45 
59 

Do 

Do 

46 

Do 

Abies  nobilis 

Do 

14 
12 

28 
13 

9 

Do 

24 
6 

24 

6 

Abies  amabilis 

Do 

. 

96 

Do 

Do 

Do 

Do 

Abies  (^oncolor 



141 

288 
68 

55 

-  •  •  • 

50 
96 

13 



172 

38 

234 
179 
169 
214 
217 

Do 

Do 

53 

83 

27 

Do 

Do 

Abies  lasiocarpa 

Do 

10 
17 

120 

125 

Do 

81 

Do 

70 

151 

Do 

48 

Tsuga  mertensiana 

Do 

65 

25 

63 
36 

84 
41 

12 

\ 

358 
156 

108 
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Table  sliowin(j  rate  of  (/roirlh  of  timber  trees — Continued. 


Name  of  tree. 

1 

c 
o 

? 

(h 

-•— ' 

Oi 

s 

s 

In. 

13 
13^ 
29 
20 

72 

(4-1 

o 

^. 

H 
In. 

n 
u 

f 
1 

6 

u 

0) 

B 
3 

o 

In. 

171 

151 

14 

301 

22 

84 

Number  of  rings  counted  on  radius 
from  the  center. 

Age  of 
tree. 

o 
1 

0) 
Xi 
V 

G 

•p— t 

o> 
1 

60 

12 
4 
16 
43 
40 
41 
16 
18 
20 

orj 

Oi 

x: 
o 
c 

•(—1 

a 

a 

1— « 
I— 1 

CO 

Xi 
o 

a 

00 

I 

r— 1 

Tsusa  pattoniana 

54 

58 
65 
30 
30 
39 
40 
9 
31 
18 
32 
38 
73 
15 
41 
11 
19 
17 
40 
58 
48 
20 
26 
27 
15 
25 
78 
48 
(a) 
60 
15 
25 
25 
34 
38 

62 
78 
23 
16 
40 
40 
40 
11 
19 
15 
37 
32 
14 
15 

yearx. 

176 
148 
92 
106 
141 

484 

408 
108 
118 

242 

216 

362 

388 

182 
97 

113 
254 
272 
230 

380? 
283 

70 
142 
148 

34 

Do 

Picea  engelmanni 

Do 

Do 

Pseudotsuofa  taxifolia 

Do 

20 
28 
41 
41 
14 
21 
21 

24 



41 
40 
15 
18 
25 

41 
40 
25 

15 

28 

Do 

Do 

120 

18 

156 

Do          

Do 

Do 

30 
30 
40 

3 
4 

3 

4 

4 

311 
311 

48 

12 
10 
22 

9 
11 
35 

17 
10 
46 

68 

Do 

Do 

Do 

Do 

38 

3 

44 

18 

30 

38 

46 

56 

Do 

Do 

38 

21 

43 

47 

34 

50 

64 

110 

Do 

Do 

31 
52 

2 
1 

35 

54 

54 

18 
22 

27 
21 

62 
16 
14 
10 
21 

88 
14 

98 
13 

28 
17 

Thuja  plicata 

Do 

Do  

Do 

Do - 

34 
40 

341 
401 

10 
6 

14 

8 

10 
15 

Do  

Chanuecyparis  nootkatensis . 

Do 

Do 

Do 

T/arix  occidental  is 

FraxiniiH  oregona 

Do 

18 
191 
19 
28i 
22 
19 
24 
261 
5 
101 

1 
\ 

1 
2 

1 
f 
i 
1 

20 
20 
191 
291 
23 
23 
251 
28 
51 

Hi 

35 

74 
60 

42 

97 

112 

46 
23 
10 

56 

50 

74 
14 
25 
25 

90 
32 

42 
29 

59 

9 

50 

44 

25 



Do 

Do 

23 

a  Rings  too  close  to  count  accurately. 
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Table  showing  rate  of  growth  of  Umber  trees — Continued. 


Name  of  tree. 

8 

o 

U 

<D 

0) 

a 

5 

In. 
11 
28 

6 

8 
23 
14 
18 

4 

5 

16 
10 

9^ 

4 

6 

5^ 
4 

7 
4 
4 

eS 

X2 

o 

m 
cu 

o 

H 

In. 

1 

i 

1 
V. 

u 

3 

4 

I 

1 

g 

I 
I 

■ 

I 

1 

E" 

i 
i 

a; 
-(-> 

a 

O 

12 
30 

9 

251 

15 

19^ 
4\ 
51 

16^ 

10^ 

10 
4i 
6i 
5| 
4i 
7i 
4i 
4} 

Number  of  rings  counted  on  radius 
from  the  center. 

Age  of 
tree. 

a) 

o 
CI 

•1— ( 

CO 
1 

I-l 

c 

.l-t 

1 

.a 
c 

1 

.2 

1—1 

o 

CI 

rH 
1 

CO 

■— ( 

o 

00 
I— ( 

Acer  macrophyllum 

Do 

68 
48 
62 
33 
20 
24 
30 
53 
68 
63 
77 
36 
48 
60 
44 
50 
41 
18 
32 

35 
23 

Years. 

103 

158 

62 

43 

84 

53 

86 

53 

68 

179 

158 

59 

48 

60 

44 

50 

48 

18 

32 

26 

38 

23 

Do 

Populus  trichocarpa 

Do 

10 
21 
21 
26 

17 

8 

30 

26 

Populus  tremuloides 

Do 

Taxus  brevitolia 

Do 

Do  

53 
81 
23 

63 

Do  

Alnus  oregona 

Pyrus  rivularis 

Rhamnus  purshiana 

Do 

Acer  circinatum 

Do 

Salix  lasiandra 

Cornus  nuttallii 

7 

DEFECTS  AJ^jy  DISEASES  OF  TIMBER  TREES. 

About  5  per  cent  of  the  forest  stand  within  the  reserve  is  composed 
of  dead  snags  scattered  through  the  green  and  live  growth.  This  con- 
dition is  common  to  all  forests,  as  it  results  from  the  fact  that  trees 
die.  The  cause,  however,  is  not  only  that  of  final  maturity,  for  the 
great  majority  of  these  standing  snags  were  young  or  middle-aged 
trees,  many  of  which  died  from  lack  of  light  and  air — killed  by  their 
more  vigorous  neighV)ors. 

Individual  cases  were  noted  where  camp  fires  had  run  up  and  killed 
single  trees,  also  where  lightning  had  struck  and  killed  trees  without 
the  fire  spreading.  Not  uncommonly  a  heavy  fall  of  snow  will  break 
the  upper  branches  of  a  tree,  and  these  falling  will  strip  the  trunk  of 
all  foliage — a  setback  that  only  a  vigorous  and  well-situated  conifer 
can  survive. 
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Ill  those  areas  where  the  soil  is  excessively  moist,  a  common  defect 
is  the  hollow  butt  or  ground  rot.  In  such  places  the  root  hold  is  not 
good,  and  the  conifers,  lacking  the  taproot,  compensate  by  developing 
an  enormous  growth  of  roots  on  a  plane  conforming  with  the  surface 
of  the  ground,  thus  increasing  the  base  area  upon  which  the}^  stand. 
Such  trees  have  the  ''swell  butts,"  and  it  is  not  unusual  to  see  a  tree 
of  which  a  section  made  at  the  surface  of  the  ground  would  have  from 
five  to  ten  times  the  area  of  a  parallel  section  made  15  feet  above  it. 
In  these  swell  butts  there  is  no  straight-grain  lumber  and  the  wood  is 
coarse,  resulting  from  the  rapid  growth,  which  in  the  case  of  the  red 
cedar  (Thuja  jMcatd)  amovmts  to  as  much  as  one-half  inch  annualh^ 

In  logging,  it  is  customary  to  cut  the  trees  above  the  swell  butts, 
leaving  on  the  stump  that  portion  of  the  trunk  with  the  decayed 
center,  and  in  the  case  of  the  firs  to  reject  the  sappy  base  of  the  tree. 
Cedars  with  deca^^ed  butts  generally  show  dead  tops,  but  this  is  of 
minor  interest  to  the  lumberman,  who  seldom  cuts  logs  far  into  the 
crown. 

In  the  ideal  forest  of  the  lumberman  the  trees  have  clear  trunks 
to  100  or  125  feet  of  height  and  the  crowns  form  a  continuous  cover 
as  seen  either  from  below  or  above.  Seldom  is  the  seedling  in  such  a 
forest  able  to  compete  under  such  conditions,  for  the  existence  of 
such  a  forest  means  the  elimination  of  perhaps  a  hundred  seedlings 
before  supremacy  in  the  sapling  stage  had  been  established,  and  the 
final  elimination  of  at  least  90  per  cent  of  the  saplings  before  each 
successful  tree  grows  skyward  in  the  final  competition  for  light.  In 
areas  where  this  severe  competition  does  not  obtain,  the  tree  trunks  are 
"  limby,"  and  even  when  the  trunks  appear  clear  at  first  glance  the  logs 
contain  "pin  knots,"  which,  running  through  the  heartwood,  render  the 
lumber  second  or  third  class.  Large  trees  standing  in  the  open,  where 
the  winds  have  greater  effect,  generally  throw  very  few  limbs  toward 
the  prevailing  winds,  but  compensate  on  the  protected  side.  The 
growth  of  the  trunk  is  then  eccentric  to  the  heart  and  the  lumber  is 
not  even  grained.  In  the  higher  and  more  exposed  areas  the  trees  are 
often  without  limbs  on  the  storm  side,  generally  the  southwest  side, 
and  the  trees  are  stunted,  as  described  elsewhere  in  this  report. 

It  can  not  be  said  that  the  giant  shelf  fungus  [Polyporus  sp.)  is  a 
factor  in  killing  or  even  in  hastening  the  death  of  the  large  dead 
timber  upon  which  it  is  found.  Of  the  many  hundreds  of  these  fungi 
that  were  observed,  not  one  was  found  upon  a  living  tree.  The 
arceuthobium,  on  the  contrar}^,  attacks  the  living  trees,  and  its  range 
of  activity  appears  not  to  be  limited  by  altitude.  It  is  a  parasite  on 
the  foliage  of  the  pines,  firs,  and  hemlocks  of  eastern  Washington, 
and  in  some  cases,  particularly  on  the  mountain  fir  (Ahies  lasiocarpa)^ 
will  cover  the  entire  tree  and,  turning  the  foliage  a  red  color,  makes 
the  tree  a  conspicuous  object. 
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ESTIMATES    OF   TIMBER. 


WHITE   RIVER  WATERSHED. 


Density  of  timber  in  White  River  watershed,  Washington. 


Stand  in  feet  B.  M.  per 
acre. 

Number  of 
acres. 

Total  stand. 

0  to      2,  000 

2,  000  to      5,  000 

5,  000  to    10,000 

10,  000  to    25,000 

25,  000  to    50,  000 

50,  000  to  100,  000 

Total 

33,570 

18,  600 
16,  450 
29, 150 
16,  000 
20,  850 

Feet  B.  M. 

33,  570,  000 

65,100,000 

123,  375,  000 

510, 125,  000 

600,  000,  000 

1,  563,  750,  000 

134, 620 

2,  895,  920,  000 

Average  stand  per  acre  for  entire  watershed,  18,544  feet  B.  M. 

Area  of  timbered  and  other  lands  in  White  River  watershed,  Washington. 

Acres. 

Timbered  area 134,  620 

Burned  area 10,  200 

Glaciers 8,  900 

Timberless  area 2,  440 


Total 156, 160 

Proportions  and  amounts  of  timber  species  in  WItite  River  watershed,   W  thington. 
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FOREST  rp:skrves. 


PUYALLUP  RIVER  WATERSHED. 


DensUij  of  limlx'r  in.  Puyallup  River  vmterHhed,  ]Vashi)i(j(on. 


Stand  ill  feetB.  M.  i)erH('re, 

Number  of 
acres. 

Total  .stand. 

0  to       2,  000 

2,  000  to      5,  000 

5,  000  to    10,000 

10,  000  to    25,000 

25, 000  to    50,  000 

50,  000  to  100,  000 

Total 

30, 160 
26,  770 
11,150 
8,500 
10,900 
12,  470 

Feet  B.  ^f. 

30, 160,  000 

93,  695,  000 

83,  625,  000 

148,  750,  000 

408,  750,  000 

935, 250, 000 

99,  950 

1,700,230,000 

Average  stand  per  acre  for  entire  watershed,  14,428  feet  B.  M. 

Area  of  timbered  and  other  lands  in  Puyalluj)  watershed,  Washingtoii. 


Timbered  area 
Burned  area. . . 
Glaciers 


Timberless  area 
Total . . . . 


Acres. 
99,  950 

2,580 
12,  600 

2,710 

117,  840 


Proportions  and  amounts  of  timber  species  in  Puyallup  River  v)atershed,  Washington. 


f — 

Species. 

Proportion. 

Amount. 

Red  or  yellow  fir 

Hemlock 

Per  cent. 

50 

25 

10 

5 

3 

2 

5 

Feet  B.  M. 

850,115,000 

425,  057,  500 

170,023,000 

85,011,500 

51,006,900 

34,  004,  600 

85,011,500 

Red  cedar  

Noble  fir 

White  fir ". 

Alaska  cedar 

Lovely  fir 

t/ 

Engelmann  si)riice 

Mountain  fir 

Mountain  hemlock 

White  pine 

Total 

100 

1 ,  700,  230,  000 

PLUM3IER.] 
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NISQUALLY  RIVER  WATERSHED. 

Density  of  timber  in  NisquaUy  River  luatersJied,  Washington. 


Stand  in  feet  B.  M.  per  acre. 

Number  of 
acres. 

Total  stand. 

0  to       2,  000 

2,  000  to      5,  000 

5,  000  to    10,000 

10,  000  to    25,000 

25,  000  to   50,000 

50,  000  to  100,  000 

Total 

16,  610 
3,360 
6,770 
5,960 
6,370 

Feet  B.  M. 

16,  610,  000 

11,760,000 

50,  775,  000 

104,  300,  000 

238,  875,  000 

39,  070 

422,  320, 000 

Average  stand  per  acre  for  entire  watershed,  5,414  feet  B.  M. 

Area  of  timbered  and  other  lands  in  NisquaUy  River  watershed,  Washington. 


Acres. 


Timbered  area 39, 070 

Burned  area 27, 810 

Glaciers 8, 100 

Timberless  area 3, 020 


Total 78,000 

Proportions  and  amounts  of  timber  species  in  NisquaUy  River  ivatershed,  Washington. 


Species. 

Proportion. 

Amount. 

Red  or  yellow  fir 

Hemlock 

Per  cent. 

50 

25 

10 

5 

4 

1 

5 

Feet  B.  M. 

211,160,000 

105,  580,  000 

42,  232,  000 

21, 116,  000 

16,  892,  800 

4,  223,  200 

21,116,000 

Red  cedar 

White  fir 

Noble  fir 

Alaska  cedar 

Lovely  fir 

Engelmann  spruce 

Mountain  fir 

Mountain  hemlock 

White  pine 

Total 

100 

422,  320,  000 

21  GEOL,  TT  5 8 
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FOREST    RESERVES. 


COWLITZ   RIVER  WATERSHED. 


Density  of  timber  in  Cowlitz  River  loatershed,  Washinrjlon. 


Stand  in  feet  B.  M.  per  acre. 

Number  of 
acres. 

Total  stand. 

0  to      2,000 

2,000  to      5,000 

5,000  to    10,000 

10,  000  to    25,  000 

25,000  to    50,000 

50,  000  to  100,  000 

Total 

37,  850 
96, 380 
12,  540 
47, 610 
3,720 
2,560 

Feet  B.  M. 

37,  850,  000 

^  337,  330,  000 

94,  050,  000 

833,175,000 

139,  500,  000 

192,  000,  000 

200,  660 

1,633,905,000 

Average  stand  per  acre  for  entire  watershed,  5,611  feet  B.  M. 

Area  of  timbered  and  other  lands  in  Cowlitz  River  ivatershed,  Washington. 


Acres, 


Timbered  area 200,  660 

Burned  area 86, 900 

Glaciers 2,  900 


Timberless  area 


740 


Total 291,  200 

Proportions  and  amounts  of  timber  species  in  Cowlitz  River  watershed,  Washington. 


Species. 

Proportion. 

Amount. 

Red  or  yellow  fir 

Hemlock 

Per  cent. 
55 
25 
5 
5 
4 
1 

5 

- 

Feet  B.  M. 
898,  647,  750 
408,  476,  250 
81,  695,  250 
81,  695,  250 
65,356,200 
16,  339,  050 

81,  695,  250 

Red  cedar 

White  fir 

Noble  fir 

Alaska  cedar 

Lovely  fir 

Mountain  fir 

Mountain  hemlock 

White  pine 

Engelmann  spruce 

Total 

100 

1,  633,  905, 000 

PLUMMER.] 
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CISPUS    RIVER    WATERSHED. 


Density  of  timber  in  Clspus  River  ivatersJied,  Wasliington. 


Stand  in  feet  B.  M.  per  acre. 

Number  of 
acres. 

Total  stand. 

0  to      2,  000 

2,  COO  to      5,  000 

5,  000  to    10,000 

10,  000  to    25,000 

25,  000  to    50,000 

50,  000  to  100,  000 

Total 

27,  400 
64, 200 
24, 300 
76,  800 

Feet  B.  M. 

27,  400,  000 

224,  700,  000 

182,  250,  000 

1,  344,  000,  000 

192,  700 

1,  778,  350,  000 

• 

Average  stand  per  acre  for  entire  watershed,  7,535  feet  B.  M. 

Area  of  timbered  and  other  lands  in  Cispus  River  watershed,  Washington. 

Acres. 

Timbered  area 192,  700 

Burned  area 43,  000 

Glaciers 100 


Timberless  area 


200 


Total 236, 000 

Proportions  and  amounts  of  timber  species  in  Cispus  River  watershed,  Washington. 


Species. 

Proportion. 

Amount. 

Red  or  yellow  fir 

Hemlock 

Per  cent. 

45 

30 

10 

5 

5 

5 

Feet  B.  M. 

800,  257,  500 

533,  505,  000 

177,  835,  000 

88,917,500 

88,  917,  500 

88,  917,  500 

Red  cedar 

Noble  fir 

"White  fir 

Lovely  fir 

Mountain  fir 

Mountain  hemlock 

White  pine 

Alaska  cedar 

Total 

100 

1,778,350,000 
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FOREST    RESERVES. 


LEWIS    RIVER    WATERSHED. 


Densitif  of  timhrr  in  Lewis  River  ivatershed,   Wasliington. 


Stand  in  feet  B.  M.  per 
acre. 

Number  of 
acres. 

Total  stand. 

0  to       2,  000 

2,  000  to      5,  000 

5, 000  to    10,000 

10, 000  to    25,000 

25,  000  to    50,000 

50,  000  to  100,  000 

Total 

14, 730 
48,  450 
61,810 

7,900 
54,  730 

1,620 

Feet  B.  M. 
14,  730,  000 
169,575,000 
463, 575,  000 
138,  250,  000 
2,  052,  375,  000 
121,500,000 

189, 240 

2,  960,  005,  000 

Average  stand  per  acre  for  entire  watershed,  13,295  feet  B.  M. 

Area  of  timbered  and  other  lands  in  Lewis  River  watershed,  Washington. 

Acres. 

Timbered  area 189,  240 

Burned  area 32,  360 

Glaciers 350 


Timberless  area 


690 


Total 222,  640 

Proportions  and  amounts  of  timber  species  in  Lewis  River  watershed,  Washington. 


Species. 

Proportion. 

Amount. 

Red  or  yellow  fir 

Hemlock 

Per  cent. 

50 

20 

15 

5 

5 

5 

Feet  B.  M. 
1,  480,  002,  500 
592,001,000 
444,  000,  750 
148,  000,  250 
148,  000,  250 

148,  000,  250 

Noble  fir 

Red  cedar 

Lovely  fir 

White  fir 

Mountain  fir 

Mountain  hemlock 

White  pine 

Total 

100 

2,  960,  005,  000 

PLUMMER.] 
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WASHOUGAL  RIVER  WATERSHED. 

Density  of  timber  in  Washougal  River  watershed,  Washington. 


Stand  in  feet  B.  M.  per 
acre. 

Number  of 
acres. 

Total  stand. 

0  to      2,  000 

2,  000  to      5,  000 

5,  000  to    10,000 

10,  000  to    25,000 

25,  000  to    50,000 

50,  000  to  100,  000 

Total 

Feet  B.  M. 

2,  370 

17,  775,  000 

910 

68,  250,  000 

3,280 

86, 025,  000 

Average  stand  per  acre  for  entire  watershed,  26,227  feet  B.  M. 
Area  of  watershed,  all  timbered,  3,280  acres. 

Proportions  and  amounts  of  timber  species  in  Washougal  River  tvatershed,  Washington. 


Species. 

Proportion. 

Amount. 

Red  or  yellow  fir 

Noble  fir 

Per  cent. 

30 

25 

25 

•15 

5 

Feet  B.  M. 
25,  807, 500 
21,  506,  250 
21,  506,  250 
12,  903,  750 

4,  301,  250 

Lovely  fir 

Hemlock i 

Red  cedar 

White  fir 

White  pine 

Total 

100 

86,  025, 000 

ROCK  CREEK  WATERSHED. 

Density  of  timber  in  Rock  Creek  watershed ,  Washington. 


stand  in  feet  B.  M.  per  acre. 

Number  of 
acres. 

Total  stand. 

0  to       2,  000 

2,  000  to      5,  000 

5,  000  to    10,  000 

10,  000  to    25,000 

25,  000  to    50,000 

50, 000  to  100,  000 

Total 

Feet  B.  M. 

690 

5, 175,  000 

690 
4,660 

25,  875,  000 
349,  500,  000 

6,040 

380,  550,  000 

Average  stand  per  acre  for  entire  watershed,  63,005  feet  B.  M. 
Area  of  watershed,  all  timbered,  6,040  acres. 
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FOKEST   RESERVES. 


Proportions  and  amounts  of  timber  species  in  Rock  Creek  icatershed,  Washington. 


Species. 

Proportion. 

Amount. 

Red  or  yellow  fir 

Noble  fir 

Per  cent. 
30 
25 
25 
15 

5 

Feet  B.  M. 

114,165,000 
95, 137, 500 
95, 137,  500 
57, 082,  500 

19,  027, 500 

Lovely  fir 

Hemlock 

Red  cedar 

White  fir 

White  pine 

Total 

100 

380, 550,  000 

WIND   RIVER    WATERSHED. 


Density  of  timber  in  Wind  River  watershed,  Washington. 


Stand  in  feet  B.  M.  per  acre. 

Number  of 
acres. 

Total  stand. 

0  to      2,  000 

2,  000  to     5,  000 

5, 000  to   10,000 

10, 000  to  25,000 

25, 000  to   50,000 

50, 000  to  100, 000 

Total 

21,  810 
7,970 
3,220 
17,  700 
52,  900 
18, 430 

Feet  B.  M. 

21,810,000 

27,  895,  000 

24, 150,  000 

309,  750, 000 

1,  983,  750,  000 

1,  382,  250,  000 

122,030 

3,  749,  605,  000 

Average  stand  per  acre  for  entire  watershed,  25,858  feet  B.  INI. 


Area  of  timber  and  other  lands  in  the  Wind  River  watershed,  Washington. 

Acres. 

Timbered  area 122, 030 

Burned  area 22,  970 


Total 145,000 


PLrMMER.] 
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Proportions  and  amounts  of  timber  species  in  Wind  River  watershed,  Washington. 


Species. 

Proportion. 

Amount. 

Red  or  yellow  fir 

Hemlock 

Per  cent. 

45 

15 

10 

10 

5 

5 

5 

5 

Feet  B.  M. 
1,  687,  322,  250 
562,  440,  750 
374,  960,  500 
374,  960,  500 
187,  480,  250 
187,  480,  250 
187,  480,  250 

*     187, 480, 250 

Noble  fir 

Lovely  fir 

White  fir 

Red  cedar 

White  pine 

Lodeepole  pine 

Mountain  fir 

Mountain  hemlock 

Engelmann  spruce 

Total 

100 

3,  749,  605,  000 

LITTLE  WHITE  SALMON  RIVER  WATERSHED. 

Density  of  timber  in  Little  White  Salmon  River  watershed,  Washington. 


stand  in  feet  B.  M.  per  acre. 

Number  of 
acres. 

Total  stand. 

0  to      2,000 

2,000  to      5,000 

5,000  to    10,000 

10,000  to    25,000 

25,000  to    50,000 

50,000  to  100,000 

Total 

16, 080 

39,  590 

4,720 

6,430 

Feet  B.  M. 

16, 080,  000 
138, 565,  000 

35,  400, 000 
112,  525, 000 

66,  820 

302,  570,  000 

Average  stand  per  acre  for  entire  watershed,  4,223  feet  B.  M. 

Area  of  timbered  and  other  lands  in  Little  White  Salmon  River  watershed,  Washington. 


Acres. 


Timbered  area 66,  820 

Burned  area 4,  830 


Total 71,650 
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FOREST   RESERVES. 


Pi'ojjortions  and  amounts  of  timher  species  in   Little   White   Salmon  River  watershed, 

Washington. 


Species. 

Proportion. 

Amount. 

Red  or  yellow  fir 

Hemlock 

Per  cent. 

55 

10 

10 

5 

5 

5 

3 

2 

5 

Feet  B.  M. 

166, 413,  500 

30,  257,  000 

30,  257,  000 

15,128,500 

15, 128,  500 

15, 128,  500 

9, 077, 100 

6,  051,  400 

15, 128,  500 

Red  cedar 

White  pine 

Yellow  pine 

Engelmann  spruce 

"White  fir 

Noble  fir -. 

Tamarack 

Lovely  fir 

Mountain  fir 

Mountain  hemlock 

TotaL 

100 

302,  570,  000 

WHITE  SALMON   RIVER  WATERSHED. 

Density  of  timher  in  White  Salmon  River  ivatershed,  Washington. 


Stand  in  feet  B.  M.  per 
acre. 

Number  of 

acres. 

Total  stand. 

0  to       2,000 

2,  000  to      5,  000 

5,  000  to    10,  000 

10,  000  to    25,  000 

25,  000  to    50,  000 

50,  000  to  100,  000 

Total 

13,  370 
23,  670 
30,  650 

5,  990 
2,890 

Feet  B.  M. 
13,  370, 000 
82,  845,  000 
229,  875,  000 
104,  825,  000 
108,  375,  000 

76,  570 

539,  290,  000 

Average  stand  per  acre  for  entire  watershed,  5,106  feet  B.  M. 

Area  of  timbered  and  other  lands  in  White  Salmon  River  watershed,  Washington. 

Acres. 

Timbered  area 76, 570 

Burned  area 27,  200 

Glaciers 450 

Timberless  area 1 ,  380 


Total 105,  600 


PLUMMER.] 
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Proportions  and  amounts  of  timber  species  in  White  Salmon  River  watershed,  Washington. 


Species. 

Proportion. 

Amount. 

Yellow  pine 

Per  cent. 

40 

30 

10 

5 

4 

3 

3 

5 

Feet  B.  M. 
215,  716,  000 
161,787,000 
53,  929,  000 
26,  964,  500 
21,571,600 
16,178,700 
16, 178,  700 

26,  964, 500 

Red  or  yellow  fir 

Tamarack 

White  pine 

Hemlock 

Noble  fir 

Red  cedar 

White  fir        

Lovely  fir 

Lodarepole  pine 

Engelmann  spruce 

Mountain  fir 

Mountain  hemlock 

Total 

100 

539,  290,  000 

KLICKITAT  RIVER  WATERSHED. 


Density  of  timber  in  Klickitat  River  watershed,  Washington. 


Stand  in  feet  B.  M.  per 
acre. 

Number  of 
acres. 

Total  stand. 

0  to      2,  000 

2,  000  to      5,  000 

5,  000  to     10,  000 

10,  000  to    25,  000 

25,  000  to     50,  000 

50,  000  to  100,  000 

Total 

29,  580 
31,  660 
15,  070 
35,  440 
17,  600 
4,460 

Feet  B.  M. 
29, 580,  000 
110,  810,  000 
113,  025,  000 
620,  200,  000 
660,  000,  000 
334,  500,  000 

133,  810 

1,868,115,000 

Average  stand  per  acre  for  entire  watershed,  11,075  feet  B.  M. 

Area  of  timbered  and  other  lands  in  Klickitat  River  watershed,  Washington. 

Acres. 

Timbered  area 133,  810 

Burned  area 30,  230 

Glaciers 1,  400 

Timberless  area 3,  240 

Total 168, 680 
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FOREST    RESERVES. 


Proportions  and  (UiiokhIs  of  tiniher  .yx'cU's  in  Klickitat  River  vxtterslitd,   WaaJilmjton. 


Species. 

Proportion. 

Amount. 

Yellow  pine 

Per  cent. 

55 

20 

10 

5 

5 

5 

Feet  B.  M. 

1,027,463,250 

373,  623,  000 

186,  811,  500 

93,  405,  750 

93,  405,  750 

93,  405,  750 

Red  or  vellow  fir 

Tamarack 

White  pine 

Mountain  hemlock 

AVhite  fir 

Hemlock 

Engelmann  spruce 

Mountain  fir 

Lovely  fir 

Red  cedar 

Alaska  cedar 

Lodgepole  pine 

Total 

100 

1,  868, 115,  000 

ATANUM   RIVER  WATERSHED. 

Density  of  timber  in  Atanum  River  watershed,  Washington. 


Stand  in  feet  B.  M.  per 
acre. 

Number  of 
acres. 

Total  stand. 

0  to       2,  000 
2,  000  to       5,  000 
'  5,  000  to     10,  000 
10,  000  to     25,  000 
25,  000  to     50,  000 
50,  000  to  100,  000 

Total 

12,  790 
13, 240 

Feet  B.  M. 
12,  790,  000 
46,  340,  000 

26,  030 

59, 130,  000 

Average  stand  per  acre  for  entire  watershed,  1,454  feet  B.  M. 

Area  of  timbered  and  other  lands  in  Atanum  River  ivaterslied,  Washington. 

Acres. 

Timbered  area 26,  030 

Burned  area 14,  630 


Total 40,  660 


PLUMMER.] 
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Proportions  and  amounts  of  timber  species    in  Atanum  River  watershed,  Washington. 


Species. 

Proportion. 

Amount. 

Yellow  pine 

Per  cent. 

60 

15 

10 

5 

3 

2 

5 

Feet  B.  3f. 

35,  478,  000 

8,  869,  500 

5,  913,  000 

2,  956,  500 

1,  773,  900 
1, 182,  600 

2,  956,  500 

Red  or  yellow  fir 

Tamarack 

Mountain  fir 

Mountain  hemlock 

Lodarepole  pine 

White  fir 

Lovely  fir 

Engelmann  spruce 

White  pine 

Red  cedar 

Alaska  cedar 

Total 

100 

59, 130,  000 

TIETON  RIVER  WATERSHED. 


Density  of  timber  in  Tieton  River  ivatershed,  Washington. 


Stand  in  feet  B.M.  per  acre. 

Number  of 
acres. 

Total  stand. 

0  to     2,  000 

2,  000  to      5,  000 

5,  000  to    10,000 

10,  000  to    25,000 

25,  000  to    50,000 

50,  000  to  100,  000 

Total 

45,  270 

71, 520 

29,  970 

4,610 

940 

Feet  B.  M. 

45,  270,  000 

250,  320,  000 

224,  775,  000 

80,  675,  000 

35,  250,  000 

152, 310 

636,  290,  000 

Average  stand  per  acre  for  entire  watershed,  3,765  feet  B.  M. 

Area  of  timbered  and  other  land  in  Tieton  River  ivatershed,  Washington. 

Acres. 

Timbered  area 152,  310 

Burned  area 16,  370 

Timberless  area 320 


Total 169, 000 
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Proportion.^  and  aniounta  of  timber  species  in  Tieton  River  ivatershed,  Washington. 


Species. 

Proportion. 

Amount. 

Yellow  pine 

Per  cent. 
50 
35 
10 

5 

Feet  B.  M. 
318, 145,  000 
222,701,500 
63,  629,  000 

31,  814,  500 

Red  or  yellow  fir 

Tamarack 

Red  cedar 

Engehiiann  spruce 

White  fir         

White  pine 

Lodfirepole  pine 

Mountain  fir 

Mountain  hemlock 

Alaska  cedar 

Total 

100 

636,290,000 

NACHES    RIVER    WATERSHED. 


Density  of  timber  iri  Naches  River  watershed,  Washington. 


stand  in  feet  B.  M.  per  acre. 

Number  of 
acres. 

Total  stand. 

0  to      2,  000 

2,  000  to      5,  000 

5,  000  to    10,000 

10,  000  to    25,000 

25,  000  to   50,000 

50,  000  to  100,  000 

Total 

108,  500 

188,  300 

16,  000 

5,410 

Feet  B.  M. 

108,  500,  000 

659,  050,  000 

120,  000,  000 

94,  675,  000 

318,  210 

982,  225,  000 

Average  stand  per  acre  for  entire  watershed,  3,002  feet  B.  M. 

Area  of  timbered  and  other  lands  in  Naches  River  watershed,  Washington. 


Acres. 


Timbered  area 318,  210 

Burned  area 7,  510 

Timberless  area 1,  450 


Total 327, 170 
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Proportions  and  amounts  of  timber  species  in  Naches  River  watershed,  Washington. 


Species. 

Proportion. 

Amount. 

Yellow  pine 

Per  cent. 

45 

25 

20 

5 

5 

Feet  B.  M. 
442,  001,  250 
245, 556,  250 
196,  445,  000 
49,111,250 

■ 

49,  111,  250 

Red  or  yellow  fir 

Tamarack 

Hemlock 

Red  cedar 

White  pine 

Lodgepole  pine 

Noble  fir 

Lovely  fir 

White  fir 

Mountain  fir 

Mountain  hemlock 

Engelmann  spruce 

Alaska  cedar 

Total 

100 

982,  225,  000 

YAKIMA  RIVER  WATERSHED. 


Density  of  timber  in  Yakima  River  watershed,  Washington. 


Stand  in  feet  B.  M.  per 
acre. 

Number  of 
acres. 

Total  stand. 

0  to      2,  000 

2,  000  to      5,  000 

5,  000  to    10,000 

10,  000  to    25,000 

25,  000  to    50,000 

50,  000  to  100,  000 

Total 

3,250 
4,430 

Feet  B.  M. 
3,  250,  000 
15,  505,  000 

7,680 

18,  755, 000 

Average  stand  per  acre  for  entire  watershed,  2,442  feet  B.  M. 
Area  of  watershed,  all  timbered,  7.680  acres. 
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Pwjwrtioiis  ((lid  anioLDtis  of  timber  species  in  Yakima  River  icalershed,  Washington. 


Species. 

Proportion. 

Amount. 

Yellow  piiio 

Percent. 
45 
30 
10 
10 

5 

Feet,  B.  M. 
8,  439,  750 
5,  626,  500 
1,  875,  500 
1,875,500 

937,  750 

Red  or  yellow  fir 

Tamarack 

Engelniann  spruce 

Mountain  hemlock 

Mountain  fir 

White  fir 

White  pine 

Lodgepole  pine 

Red  cedar 

Total 

100 

18,  755,  000 

SUMMARY    OF    ESTIMATES. 


Total  timber  estimates,  arranged  by  imtersheds. 


Watershed. 

Area. 

Average  per 
acre. 

Total. 

White  River 

Acres. 
156, 160 
117,840 

78,  000 
291,  200 
236,  000 
222, 640 
3,280 
6,040 
145,  000 

71,  650 
105,600 
168,  680 

40,  660 

169, 000 

327, 170 

7,680 

Feet  B.  M. 
18.  544 

Feet  B.  M. 
2,  895.  920.  000 

Puyallup  River 

Nisqually  River 

Cowlitz  River 

14 
5 

5 

f- 

13 

26 

63 

25 

4 

5 

11 

1 

3 

3 

2 

428 
414 
611 
535 
295 
227 
005 
858 
223 
106 
075 
454 
765 
002 
442 

1,700 

422 

1,633 

1,778 

.2,960 

86 

380 

3,749 

302 

539 

1,868 

59 

636 

982 

18 

230,  000 
320,  000 
905,  000 
350, 000 
005, 000 
025,  000 
550,  000 
605,  000 
570,  000 
290,  000 
115,000 
130,  000 
290,  000 
225,  000 
755,  000 

Cispus  River 

Lewis  River 

Washougal  River 

Rock  Creek 

Wind  River 

Little  White  Salmon  River 

White  Salmon  River 

Klickitat  River 

Atanum  River 

Tieton  River 

Naches  River 

Yakima  River 

Total 

2, 146,  600 

9 

323 

20,  013 

285, 000 
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Total  timber  estimates,  arranged  by  species  of  trees. 


Feet  B.  M. 

Red  or  yellow  fir 8,  555,  218,  750 

Hemlock 3,533,642,000 

Yellow  pine 2,  062,  371,  750 

Red  cedar 1,  317,  078,  500 

Noble  fir 1,247,883,500 

Lovely  fir 749,  267,  500 

White  fir 538,735,000 

White  pine 


519,  518,  000 


Tamarack 

Mountain  hemlock 
Engelmann  spruce. 

Mountain  fir 

Alaska  cedar 

Lodgepole  pine 


Feet  B.  M. 
512,  385,  000 
280,  677,  000 
271,  785, 000 
200, 130,  000 
151,  326, 000 
73,  267, 000 


Total 20,  013,  285,  COO 


COMMERCIAIi  USES  OF  TIMBERS. 

In  importance,  all  things  considered,  the  principal  timber  trees  of 
the  reserve  will  at  this  time  rank  commercially  in  the  following  order: 

Commercial  rank  of  timber  trees  in  Mount  Rainier  Reserve,  Washington. 

Red  or  yellow  fir  (Pseudotsuga  taxifolia). 
Red  cedar  (Thuja  plicata). 
Tide-land  spruce  (Picea  sitchensis). 
Yellow  pine  (Pinus  ponderosa). 
White  i:»ine  (Pinus  monticola). 
Noble  fir  (Abies  nobilis). 
Lovely  fir  (Abies  amabalis). 
White  fir  (Abies  concolor). 
Hemlock  (Tsuga  mertensiana). 
Tamarack  (Larix  occidentalis). 

The  above  order  results  from  size,  quantity,  and  accessibility  of  the 
trees  and  the  properties  of  the  various  woods. 

If  arranged  in  the  order  of  the  desirable  properties  of  the  woods 
and  ignoring  the  question  of  size,  quantity,  and  accessibility,  the  tim- 
bers will  take  rank  as  follows: 

Rank  of  timber  trees  in  order  of  desirable  properties. 


1.  Alaska  cedar 

2.  Noble  fir 

3.  Tideland  spruce 

4.  White  pine 

5.  Red  cedar 

6.  Red  or  yellow  fir 


7.  Lovely  fir 

8.  Hemlock 

9.  Yellow  pine 

10.  White  fir 

11.  Tamarack. 
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Thv  uses  to  Avhich  tin*  Ntirious  woods  ;ire  o-eiicrally  put  are  as  follows: 
Uses  of  woods  of  trees  in  Mount  Rainier  Reserve,   Washington. 

Bridge  timbers: Red  and  yellow  lir. 

Lumber Red  and  yellow  fir,  red  cedar,  tide- 
land  spruce,  yellow  pine,  white 
pine,  noble  fir,  lovely  fir. 

Shingles Red  cedar,  white  fir. 

Piles Red  fir. 

Telegraph  poles Red  cedar. 

Railroad  ties Tamarack,    red    and     yellow    fir, 

white  pine,  red  cedar. 

Fence  posts  and  fuel All  kinds. 

Paper  j^ulp The  following  trees  in  the  order  of 

their  importance:  Tideland 
spruce,  Cottonwood,  quaking 
aspen,  white  fir,  red  and  yellow 
fir,  hemlock,  maple. 

Furniture  and  cabinetwork In  addition  to  the  lumber  woods 

enumerated  some  oak,  ash,  and, 
maple  have  been  used.  ^ 

MARKETS  AKD  PRICES. 

In  the  absence  of  railroads  and  other  well-established  lines  of  travel 
the  various  divisions  of  the  reserve  are,  b}^  watersheds,  commercially 
tributary  to  the  outlying  markets,  namely,  Tacoma,  Chehalis,  Portland, 
and  North  Yakima.  The  following  tables  show  these  watersheds  and 
the  markets  which  they  at  present  would  naturally  supply. 

Markets  for  watersheds  in  Mount  Rainier  Reserve,  Washington. 


Watersheds. 

Area. 

Tributary  to— 

AVhite  River 

Acres. 
156, 160 
117,  840 

78,  000 

291, 200 

236, 000 

222,  640 

3,  280 

6,  040 
145,  000 

71,  650 
105,600 
168,  680 

40,  660 
169, 000 
327,170 

7,  680 

Tacoma. 

Do. 

Do. 
Tacoma  or  Chehalis. 

.  Do. 
Portland. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
North  Yakima. 

Do. 

Do. 

Do. 

Puvallup  River 

Nisqually  River 

Cowlitz  River 

Cispus  River 

Lewis  River 

Washougal  River 

Rock  River 

Wind  River „ 

Tittle  White  Salmon  River 

White  Salmon  River 

Klickitat  River 

Atanum  River 

Tieton  River 

Naches  River 

Yakima  River 
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Prices  of  fir  lamher  in  markets  adjacent  to  Mount  Rainier  Reserce,   Washington. 


Grade. 


Common 

Do 

Flooring  V.  G. : 

Number  1 

Number  2 

Ceiling: 

Number  1 

Number  2 

Wainscoting: 

Number  1 

Number  2 

Shiplap,  common. 

Fencing: 

Number  1 

Number  2 

Pickets 


Lath 


Size. 


Inches. 

1  ])yl2... 

do 


1  by  4. 
do 


f  by  6. 
do 


f  by4. 

do 

1  by  8. 


1  by  4 

do 

1  by  3  or  U  by 

f  by  l|by4  per 
1,000. 


Finish. 


Rough   

Surface  2  sides 


Dressed  and  matched. 
do 


Beaded  and  plain 
do 


Per  M  feet  B.  M.  at- 


Tacoma 

or 
Portland. 


17.50 
10.  50 

19.00 
14.00 

15.  50 
13.  50 

12.00 

10.00 

8.50 

7.50 

6.50 

10.  50 

1.65 


North 
Yakima. 


$13.  50 
16.50 

24.50 
19.50 

19.00 
17.00 

17.00 
15.00 
14.50 

14.50 

13.  50 

14.  50 

2.75 


Prices  of  cedar  run  from  25  to  40  per  cent  more  than  above. 
Prices  of  spruce  run  from  10  to  50  per  cent  more  than  above. 
Prices  of  hemlock  run  same  as  fir  (no  demand). 
Shingles  cost  from  $1  to  |3  per  thousand,  according  to  quality. 

21  GEOL,  PT  5 9 
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Price  of  large  or  long  dressed  fir  timbers  at  Tacoma. 


Size. 

Length. 

Price  per  M 
feetB.M. 

8  ])y  8  inches 

Feet. 

50 
100 

50 
100 

50 
100 

50 
100 

50 
100 

50 
100 

50 
100 

50 
100 

112.50 
35.00 
12.50 
35.00 
13.25 
.    37.50 
14.00 
40.00 
15.  50 
44.00 
17.00 
48.00 
20.00 
53.00 
23.  00 
59.00 

8  ])v  8  inches 

12  l)v  12  inches 

• 

12  bv  12  inches 

14  l)v  14  inches 

14  by  14  inches 

16  bv  16  inches 

* 
1 6  bv  16  inches 

18  bv  18  inches 

18  by  18  inches 

20  bv  20  inches 

20  bv  20  inches 

22  bv  22  inches 

22  bv  22  inches                              .           

24  bv  24  inches 

24  bv  24  inches 

*/ 

Prices  of  larger  timbers  are  special. 

UNDERBRUSH. 

Small  areas  on  the  eastern  slope  are  of  open  pine  forests,  carpeted 
with  pine  grass  ( Calainagrostis  sttksdorfi)  and  without  litter  or  under- 
brush, but  the  general  statement  is  true  that  on  both  slopes  of  the 
mountains  the  underbrush  is  heav}^  as  compared  with  eastern  forest 
areas,  and  on  the  western  slope  it  is  not  uncommon  for  the  growth  to 
be  so  rank  as  to  be  impenetrable. 

The  term  underbrush  as  here  used  does  not  include  young  trees  of 
the  same  species  as  those  composing  the  forest,  nor  does  it  include 
grasses,  sedges,  weeds,  or  ferns.  In  the  typical  forest  of  conifers 
there  is  considerable  growth  of  the  deciduous  shrubs,  which  are  prop- 
erly included  as  underbrush  and  are  so  called  locall3\  The  species 
common  to  both  slopes  are  as  follows: 

Underbrush  in  Mount  Rainier  Reserve,  Washington. 

SPECIES    PX)UND    THROUGHOUT    THE    RESERVE. 

Oregon  grape Berberis  nervosa  Piirsh. 

Washington  holly Berberis  aquifolinni  Pursh. 

Pachystinia  niyrsinites  Raf. 

Bearberry Rhanmus  i)ursliiana  DC. 

Soai)WOod Ceanothus  velutinus  Dougl.,  com- 
mon. 

CeanothuH  sanguineus  Pursh. 
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Vine  maple Acer  circinatum  Pursh. 

Smooth  maple Acer  glabrum  Torr. 

Prunus    emarginata    var.     mollis 
Wild  cherry I     Brewer. 

.  Prunus  demissa  Walp. 
r-Rosagymnocarpa  Nutt. 

Wild  rose ]  Rosa  nutkana  Presl. 

[Rosa  calif ornica Cham,  and  Schlecht. 

Hardhack Spirasa  douglasii  Hook. 

Arrowwood Spiraea  discolor  Pursh. 

Alpine  spiraea Spiraea  rosea  Gray. 

Spiraea  corymbosa  Raf. 

Mountain  ash Pyrus    sambucifolia    (Cham,    and 

Schlecht)  Roem. 

Crab  apple Pyrus  rivularis  Dougl. 

Juneberry Amelanchier  alnifolia  Nutt. 

Thimbleberry Rubus  nutkanus  Moc. 

Salmon  berry Rubus  spectabilis  Pursh. 

Raspberry Rubus  leucodermis  Dougl. 

Blackberry Rubus  ursinus  Cham,  and  Schlecht. 

Snowy  or  birds' -foot  bramble Rubus  pedatus  Smith. 

Downy  bramble Rubus  lasiococcus  Gray. 

Grease  wood Purshia  tridentata  DC. 

Nine-bark Neillia  opulifolia  B.  and  H. 

Mock  orange  or  wild  syringa Philadelphus  lewisii  Pursh. 

Red-flowering  currant Ribes  sanguineum  Pursh. 

Western  fetid  currant Ribes  bracteosum  Dougl. 

Ribes  viscosissimum  Pursh. 

Ribes  cereum  Dougl. 

Ribes  ciliosum  Howell. 

Prickly  gooseberry Ribes  lacustre  var.  molle  Gray. 

Black-berried  gooseberry Ribes  divericatum  Dougl. 

Devil's  walking  club Fatsia  horrida  B.  and  H. 

Canada  dogwood Cornus  canadensis  Linn. 

Western  dogwood Cornus  nuttallii  Aud. 

White-berried  dogwood Cornus  pubescens  Nutt. 

White  elder Sambucus  melanocarpa  Gray. 

Red-berried  elder Sambucus  racemosa  Linn. 

Sambucus  glauca  Nutt.  ? 

Viburnum Viburnum  j^auciflorum  Pylaie. 

Snowberry Symphoricarpus  racemosus  Michx. 

Western  honeysuckle Lonicera  ciliosa  Poir. 

Bush  honeysuckle Lonicera  involucrata  Banks. 

Red  huckleberry Vaccinium  parvifolium  Smith. 

Myrtle-leaved  huckleberry Vaccinium  myrtilloides  Hook. 

Small  red  huckleberry Vaccinium    myrtillus  var.    micro- 

cephyllum  Hook. 

Cranberry (species  not  determined. ) 

Manzanita Arctostaphylos  tomentosa  Dougl. 

Kinnikinick Arctostaphylos  uvaursi  Spr. 

Mountain  salal Gaultheria  ovatifolia  Gray. 

Pale  laurel Kalmia  glauca  Ait.  var. 

Menziesia  ferruginea  Smith. 
White  rhododendron Rhododendron  albiflorum  Hook. 
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Labrador  tea Ledum  latifoliuni  Ait. 

Dwarf  l)irt'li Betula  glandulosa  Michx. 

^Mountain  aider Aliius  yinuata  Ryd. 

Alnus  rhombifolia  Niitt, 

Hazle Corylus  rostrata  Ait.,  very  common. 

Bee  willow Salix  sitchensis  Sanson. 

Marsh  willow Salix  lasiandra  Benth. 

Quaking  aspen Populus  tremuloides  Michx. 

Alpine  juniper Juniperus  communis  Linn. 

SPECIES    FOUND    ONLY    ON    THE    WESTERN    SLOPE. 

Madron  a Arbutus  menziesii  Pursh. 

Salal Gaultheria  shallon  Pursh. 

State  flower Rhododendron  californicum  Hook. 

Honeysuckle Lonicera  hispidula  Dougl. 

Black  huckleberry Vaccinium  ovatum  Pursh. 

SPECIES    FOUND    ONLY    ON    THE    EASTERN    SLOPE. 

Scrub  oak Quercus  garryana  Dougl. 

Dogwood Cornus  stolonifera  Michx. 

Oregon  grape Berberis  repens  Lindl. 

Sagebrush Artemisia  tridentata  Nutt. 

Missouri  currant Ribes  aureum  Pursh. 

Small  sagebrush Aplopappus  bloomeri  Gray. 

FOREST   I^ITTER. 

On  the  eastern  slopes  the  forests  are  generally  open,  travel  off  the 
trails  being  possible  with  pack  animals,  although  sometimes  difficult 
and  slow.  On  the  western  slopes  the  forest  litter  makes  travel  on  the 
trails  or  roads  imperative,  and  the  explorer  or  prospector  must  expect 
to  carry  his  pack  on  his  back  and  climb  over  or  crawl  under  the  fallen 
logs  that  cover  the  ground.  Sometimes  these  logs  are  piled  20  feet 
high,  as  mate  but  eloquent  reminders  of  an  unusually  heavy  wind- 
storm. In  such  areas  logging  becomes  difficult  and  expensive,  as  it 
increases  the  proportion  of  ^'swampers"  in  the  logging  crew. 

The  litter  is  a  menace  to  the  forest,  inasmuch  as  it  is  the  best  con- 
ductor for  fire,  and  when  logs  are  favorably  placed  a  heavy  downpour 
of  rain  will  not  extinguish  the  flames,  which,  surviving,  proceed  with 
the  work  of  destruction. 

HUMUS. 

An  important  factor  in  the  forest  growth  is  the  humus,  which  forms 
the  upper  soil  everywhere,  excepting  where  the  fires  have  been  so 
severe  as  to  utterly  destroy  it.  This  loose  deposit  of  fallen  and 
decayed  vewtation  is  most  abundant  in  the  heavv  and  unharmed  for- 
csts,  where  it  is  from  3  inches  to  a  foot  in  depth.  As  it  is  a  retainer 
of  moisture  and  a  protector  for  the  seedlings,  the  restocking  of  burned 
arenas  is  a  slow  process  if  th(^  humus  has  been  totally  destroyed. 
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On  the  steeper  hillsides  it  acts  as  a  retarding  element  to  the  surface 
drainage,  preventing  the  sudden  flooding  of  the  streams  during  rains, 
and  also  preventing  their  entire  cessation  during  the  dry  season.  On 
the  eastern  slope,  in  the  watershed  of  the  Yakima  River,  the  surface 
flow  continues  to  feed  the  river  for  three  months  after  the  cessation  of 
the  winter  rains  and  snows,  and  as  the  waters  of  this  river  are  largely 
used  for  irrigation,  the  importance  of  the  forest  cover  and  the  humus  is 
easily  seen.  Lands  are  irrigated  from  April  to  October,  inclusive, 
the  largest  demand  for  water  generally  being  made  in  July,  at  which 
time  at  least  one-half  of  the  flow  is  from  the  melting  snows.  The  time 
is  rapidly  approaching  when  the  entire  flow  of  this  river  will  be  util- 
ized in  the  necessary  and  desirable  conversion  of  deserts  into  gardens, 
and  it  is  conservative  to  say  that  a  fall  of  1  foot  in  the  river  aflfects 
300,000  acres  of  land. 

FIRES. 

EXTENT  AND   LOCATION  OF  BURNS. 

The  areas  which  may  be  classified  as  burns  amount  to  326,590  acres, 
or  about  15i  per  cent  of  the  total  area  of  the  reserve.  Of  this  area 
about  two-thirds  are  on  the  western  side  of  the  Cascade  Mountains. 

Ancient  burns,  of  which  traces  still  remain  in  the  standing  timljer, 
cover  probably  40  to  50  per  cent  of  the  area  of  the  reserve,  but  being 
restocked  with  trees  of  large  size,  these  areas  can  not  be  called  burns. 
The  fires  of  comparativel}^  recent  occurrence,  whose  efl'ects  may  be 
studied  and  compared,  have  results  depending  upon  the  nature  of  the 
forest,  the  time  of  year,  and  the  winds.  A  fire  may  clear  the  ground 
of  brush,  litter,  and  humus,  but  not  materially  damage  the  standing 
trees  beyond  charring  them  to  a  height  of  10  or  15  feet.  If  more 
severe  it  may  consume  some  of  the  standing  trees  without  much 
regard  to  species  or  location,  on  account  of  the  proximity  of  under- 
brush and  litter  to  the  bases  of  the  trees  destroyed.  Such  fires  leave 
standing  burned  snags  surrounded  by  green  and  unharmed  old  timber. 

A  "burn"  results  in  the  total  destruction  of  all  vegetation  within  the 
limits  of  the  burned  area,  leaving  only  standing  snags  and  stumps,  and 
the  ground  covered  with  partly  consumed  logs.  Small  areas  may  be 
"clean  burns"  and  show  few  signs  of  the  former  forest,  but  instead 
be  a  desert  of  burned  sandy  soil  in  which  the  traveler  will  sink  ankle 
deep.  The  burns  bear  little  relation  either  to  topography  or  the  kind 
of  timber,  their  boundaries  and  extent  having  been  determined  by  the 
initial  fire  and  the  direction  of  the  wind.  The  smaller  deciduous  trees 
which  have  their  habitat  in  the  moist  bottoms,  such  as  alder  and 
maples,  are  more  immune  than  their  coniferous  associates,  but  even 
they  do  not  always  escape. 
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The  great  burns  in  the  Cowlitz  watershed  occurred  in  1841  and  1856, 
but  portions  of  the  area  have  been  burned  or  reburned  at  intervals 
during-  the  past  ten  3^ ears.  Over  large  and  irregular  areas  this  region 
is  restocked  with  the  same  species  of  trees  which  border  it  and  prob- 
a])ly  constituted  the  original  forest.  In  this  restocking  the  noble  fir 
(Abies  nohills)  takes  an  important  part,  and,  together  w4th  the  other 
firs,  would  rapidly  retimber  this  most  unsightly  region  if  fires  could  be 
prevented.  On  the  Sawtooth  Range  a  large  fire  occurred  in  1896,  and 
reliable  witnesses  say  that  one  tree  burned  for  six  months. 

The  hills  on  the  north  side  of  the  Cowlitz  River  hav^e  been  burned 
over  several  times  since  settlement,  the  last  burn  being  three  j^ears 
ago.  In  this  and  adjoining  areas  the  second  growth  after  the  burn  is 
very  rapid. 

From  testimony  of  various  Indians  regarding  the  ''big  fire''  it 
appears  that  it  was  of  unusual  severity.  Many  Indians  and  stock  per- 
ished, and  the  few  saved  who  were  in  its  path  were  submerged  in  the 
river  for  protection.  The  heat  was  so  intense  as  to  kill  some  of  the 
fish  in  the  river. 

The  large  burn  on  Bald  Mountain  occurred  about  1860  and  must 
have  been  a  very  severe  and  destructive  fire,  destroying  all  the  vege- 
tation and  humus  and  exposing  the  thin  scoria  soil,  which  barely  covers 
the  eruptive  rocks.  Under  such  adverse  conditions  the  process  of 
restocking  is  necessarily  slow,  particularly  as  the  seedlings  must  advance 
up  hill  unprotected. 

The  burn  about  Juniper  Mountain  and  the  head  of  McCoy  Creek 
occurred  in  July,  1898.  At  about  the  same  time  a  portion  of  the 
southwest  slope  of  Mount  Adams  was  burned,  leaving  an  unsightly 
patch  of  dead  snags  which  detracts  from  the  beauty  of  the  mountain 
view. 

The  recent  burns  near  Steamboat  Mountain  and  over  scattered 
patches  to  the  southward  have  occurred  periodically  during  the  past 
twenty  years,  the  last  and  most  extensive  fire  being  in  1897. 

On  the  eastern  slope  of  the  Cascade  Mountains  the  majority  of  the 
burns  have  occurred  during  the  past  decade,  those  of  the  Atanum  ?,nd 
Tieton  watersheds  having  mostly  occurred  since  1896. 

A  x)ortion  of  the  basin  of  Silver  Creek  was  burned  August  10,  1898, 
and  at  this  time  ashes  fell  at  Longmires  Springs,  which  is  distant 
about  20  miles.  Mineral  Creek  Basin,  Avhich  is  a  tributarv  to  Ameri- 
can  River,  burned  over  in  1895. 

CAUSES  OF  FIRES. 

The  fires  which  have  occurred  in  the  reserve  may  be  traced  to  the 
following  causes: 

Campers  and  packers  build  their  fires  against  logs  or  trees  and 
neglect  to  extinguish  them.     Small  tires  that  are  built  in  the  open  do 
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not  spread  unless  the  humus  is  deep  and  dry.  They  will  smolder  until 
fanned  into  flame  by  the  wind. 

Sheep  men  start  fires  to  promote  the  growth  of  grass  near  the  sum- 
mits, believing  that  the  destruction  of  the  timber  is  generally  followed 
by  a  growth  of  those  grasses  upon  which  sheep  will  feed.  Severe  fires 
also  have  the  effect  of  clearing  the  ground  of  underbrush  and  litter  and 
make  it  easier  and  safer  to  drive  sheep  from  point  to  point. 

Prospectors  fire  the  timber  with  the  object  of  clearing  the  ground 
to  make  prospecting  easier.  A  great  many  miners  are  strongly 
opposed  to  this  method  as  it  gives  a  very  dirty  area  to  work  in  and 
the  legitimate  miner  needs  the  timber  for  his  shafts  and  tunnels. 

Settlers  start  fires  for  the  purpose  of  clearing  the  land  for  cultiva- 
tion. As  the  settlers  do  not  like  to  go  to  the  trouble  of  carrying 
their  brush  or  slashed  timber  away  from  the  standing  timber,  they 
burn  it  where  it  falls  in  slashing. 

Indians  also  start  fires  on  the  slopes  and  summits  for  the  purpose 
of  promoting  the  growth  of  huckleberries,  blackberries,  and  raspber- 
ries, and  also  to  drive  game. 

Camping  parties  often  set  fire  to  the  resinous  trees  simply  for  the 
the  pleasure  of  seeing  them  burn.  Cases  of  this  kind  were  not 
uncommon,  but  of  recent  years  sentiment  has  been  so  strongly  against 
this  practice  that  the  evil  has  almost  ceased  to  exist. 

Lightning  also  starts  fires. 

Since  the  inauguration  of  the  present  forest  policy  the  causes  may 
be  briefly  stated  as  ignorance,  carelessness,  and  lightning.  The  expert 
woodsman,  trapper,  hunter,  or  camper  for  pleasure  is  careful  about 
his  fires  and  knows  how  to  build  them  so  that  the}^  will  not  spread 
and  burn  his  tent  and  outfit.  His  cooking  fire  is  never  larger  than 
necessar}^  to  hold  a  coffee  pot,  kettle,  and  skillet,  and  is  usually  made 
between  two  rows  of  rocks  or  two  small  green  or  wet  logs.  The  fire 
will  measure  8  by  20  or  30  inches,  and  within  a  half  hour  from  the 
time  of  starting  every  small  twig  and  dr}^  cone  in  its  immediate  vicinity 
has  been  used  for  fuel  and  to  safeguard  against  burnt  shoes  or  trousers. 
The  tenderfoot,  on  the  contrary,  builds  his  fires  large  and  open,  and 
the  chance  of  their  spreading  is  much  increased  if  they  are  against 
logs  or  trees. 

The  fixing  of  a  cause  for  any  stated  fire  is  almost  impossible,  unless 
lightning  was  the  cause.  Sheep  men,  prospectors,  hunters,  and  ranchers 
accuse  one  another  promiscuously,  but  no  reliable  data  are  obtainable. 
In  the  case  of  lightning,  where  the  agenc}^  of  a  human  being  is  not 
involved,  some  data  have  been  collected  and  will  be  here  given  at  the 
risk  of  giving  that  agent  more  prominence  than  might  be  justified 
were  the  other  causes  capable  of  the  same  investigation.  These  well- 
authenticated  instances  do,  however,  prove  that  lightning  can  not  be 
omitted  from  the  list  of  causes,  although  it  may  be  argued  that  during 
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an  electric  storm  the  precipitation  should  ))e  so  great  as  to  prevent  a 
large  fire  from  catching  or  spreading. 

In  May,  1897,  lightning  struck  the  timber  in  Cowlitz  Bottom  near 
the  town  of  Vance  on  several  occasions,  the  largest  burn  resulting  in 
the  destruction  of  about  three  acres  of  timber.  In  June,  1896,  it 
struck  the  hills  in  sees.  1  and  2,  T.  12  N.,  R.  7  E.,  and  a  large  forest 
fire  in  the  second  growth  resulted. 

Timber  on  Juniper  Mountain  was  struck  b}"  lightning  in  Jul}',  1898, 
and  a  larg-e  burn  resulted  which  destroved  considerable  fair  timber. 

In  the  basin  of  the  South  Fork  of  the  Rattlesnake  on  July  22,  1898, 
at  7.30  p.  m.,  lightning  struck  a  tree  and  also  killed  three  horses 
belonging  to  Joseph  Melini.  Another  stroke  set  a  small  fire  which 
burned  for  ten  or  fifteen  minutes.  Both  fires  were  extinguished  by 
the  accompan^'ing  downpour  of  rain. 

On  August  10,  1898,  lightning  struck  several  trees  in  Silver  Creek 
Basin  and  a  large  burn  resulted.  There  was  no  rain  that  da}',  nor 
was  there  at  Longmires  Springs,  distant  20  miles,  although  the  day 
was  heavily  clouded. 

Two  fires  were  started  by  lightning  on  July  28,  1899,  in  sec.  36, 
T.  7  N.,  K.  9  E.,  but  did  not  spread  beyond  the  trees  struck. 

RESTOCKING  OF  BURNED  AREAS. 

All  of  the  restocking  of  the  reserve  is  natural.  No  work  has  been 
done  by  man  toward  reseeding  with  the  best  species  nor  eliminating 
from  young  second  growths  the  undesirable  species.  All  of  the 
activity  thus  far  has  been  toward  protection  against  fire,  which  may 
in  a  day  destroy  what  would  balance  the  work  of  years. 

The  process  of  reseeding  is  rapid.  All  of  the  timber  trees  seed 
abundantly  and  at  a  season  when  the  high  winds  may  distribute  the 
seeds  over  large  areas.  It  is  doubtful  if  any  assistance  from  man 
would  noticeably  affect  the  progress  of  this  reseeding,  which,  if  con- 
ditions of  soil  permit,  results  in  a  thicket  of  small  growth  in  spite  of 
the  numerous  animals  which  destroy  seeds.  In  cases  where  a  fire  was 
not  severe  and  representatives  of  one  or  more  hardy  species  withstood 
the  flames,  the  restocking  begins  from  these  survivors,  which  are  not 
always  the  best  timber  species.  The  mountain  hemlock  {Tsuga  pat- 
toniana)  seems  to  resist  fire  more  successfully  than  the  other  species 
common  in  the  alpine  zone,  and  the  tamarack  {Larix  occidentalis)  sur- 
vives best  in  the  middle  zone.  In  Naches  Valley  above  the  junction  of 
Bumping  River  there  is  a  very  old  burn.  A  few  yellow  pine  and  red 
fir  of  the  old  forest  are  still  standing,  and  the  heavy  second  growth 
is  of  the  same  species,  with  the  addition  of  tamarack.  Very  small 
recent  fires  in  the  same  area  have  injured  many  of  the  trees  and  made 
clean  })iirns  in  some  locations.  From  Naches  Pass  just  outside  the 
reserve  for  5  miles  down  the  river  and  into  the  reserve  there  is  an 
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old  burn  about  2  miles  wide,  which  is  now  partly  second  growth  white 
fir  and  tamarack,  with  willows  along  the  banks.  In  the  watershed  of 
Atanum  River  there  are  indications  that  the  tamarack  stood  the  fires 
of  an  ancient  burn  better  than  other  species. 

After  a  clean  burn  the  restocking  must  proceed  from  the  bordering 
forests,  and  it  is  observed  that  although  these  bounding  forests  may 
be  mixed,  one  species  often  predominates  in  the  new  growth.  This 
fact  may  be  accounted  for  by  assuming  that  a  favorable  wind  pre- 
vailed when  that  particular  species  was  in  mature  fruit,  and  that  the 
soil  conditions  in  the  burn  were  such  as  to  give  encouragement  to  that 
species.  In  this  respect  the  tamarack  easily  takes  the  lead  in  eastern 
Washington,  and  the  hemlock  {Tsuga  inei'tensianct)  in  western  Wash- 
ington. Of  all  the  conifers  these  two  species  have  the  lightest  cones 
and  seeds,  and  are  most  exempt  from  the  attacks  of  squirrels  and  chip- 
munks. These  are  among  the  least  valuable  of  the  timber  trees,  and 
it  happens  that  the  best  of  the  pines,  the  white  pine  {P.  montlcola)^ 
and  the  best  of  the  firs,  the  noble  fir  {A.  nobilis)^  have  large  and  heavy 
cones,  and  being  subject  to  these  depredations  are  checked  in  their 
efforts  at  restocking. 

The  grazing  of  sheep  and  other  stock  upon  burned  areas  certainly 
retards  their  restocking  with  timber.  If  stock  pasturing  were  pro- 
hibited upon  all  burned  and  low  timberlass  areas  until  the  restocking 
had  resulted  in  such  sufficient  stand  and  age  of  timber  trees  that 
further  protection  would  be  unnecessary,  it  would  remove  a  serio"is 
enemy  from  the  field,  and  in  all  probability  would  result  in  extin- 
guishing forest  fires  in  their  incipiency. 

TIMBERI.ESS  AREAS. 

There  is  no  altitude  which  ma}^  be  termed  a  timber  limit.  This 
results  from  the  fact  that  the  bold  topography  of  the  reserve  and  the 
presence  of  numerous  perpetual  snow  fields  and  glaciers  cause  differ- 
ent climatic  conditions  to  obtain  in  areas  not  widely  separated.  Upon 
the  slopes  of  Mount  Rainier  the  alpine  trees  cover  the  sharp  ridges  to 
an  elevation  of  7,200  feet,  and  above  this  onl}^  a  few  scattering  pro- 
cumbent individuals  find  shelter  behind  some  rock  or  crag.  The 
extreme  altitude  there  reached  by  trees  may  be  stated  at  7,600  feet, 
but  at  Goat  Peak  the  same  forms  reach  an  altitude  of  8,400  feet.  The 
difference  of  latitude  favoring  Goat  Peak  is  only  a  third  of  a  degree, 
but  the  local  climatic  conditions  are  quite  different.  At  lower  eleva- 
tions than  these,  however,  man}^  rocky  peaks  are  often  too  exposed  to 
permit  a  growth  of  trees  or  the  accumulation  of  a  scanty  soil,  except- 
ing in  the  rock  crevices  where  the  hardy  little  alpine  flowers  will  find 
strong  root  hold. 

Cliffs  at  all  altitudes  are  often  too  steep  and  smooth  to  permit  the 
spread  of  the  timber  which  struggles  for  existence  on  the  talus  slopes 
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below.  Often  the  talus  slopes  are  timberless,  particularly  when  recent 
or  when  composed  of  line  chips,  but  in  the  majority  of  cases  the  pines 
and  hrs  manage  to  advance  over  these  uninviting  areas. 

Upon  the  slopes  of  Mount  Rainier  the  glaciers  flow  to  the  lower 
altitudinal  limit  of  3,300  feet,  and  these  areas  are  of  course  timberless, 
as  are  the  perpetual  snow  fields  which  border  the  glaciers  or  lie  upon 
the  ridges  which  form  the  divides  between  the  ''cradles  "  of  the  glaciers. 

The  great  timberless  area  of  eastern  Washington,  or  the  "arid 
region,"  does  not  extend  to  the  boundary  of  the  reserve,  but  approaches 
it  so  closely  that  it  is  germane  to  the  subject. 

It  appears  to  the  most  casual  observer  that  the  trees  of  the  lower 
mountain  slopes  are  forcing  their  way  over  these  arid  regions.  A 
similar  phenomenon  has  long  been  observed  on  the  beautiful  parked 
prairies  of  western  Washington  near  Tacoma,  where  the  advance  of 
the  red  firs  {Pseudotsuga  taxifoUa)  has  been  as  great  as  25  feet  per 
year.  On  the  eastern  slopes  of  the  Cascade  Mountains  it  is  the  3^ellow 
pine  {PlnxLS jponderosci)  that  takes  the  lead  among  the  conifers  in  attack- 
ing these  arid  regions.  The  red  fir  follows  closel}^,  seldom  being 
more  than  2  miles  behind,  and  is  in  turn  closely  followed  b}"  the 
tamarack  {Larix  occidenialis).  Other  species  follow  rapidly,  depend- 
ing upon  topography  and  soil. 

TIMBER  CUTTI:N^G  IX  THE  RESERVE. 

A  total  area  of  about  8,000  acres  has  been  cut  within  the  boundaries 
of  the  reserve.  Of  this  amount  40  per  cent  has  been  cut  by  actual 
settlers  and  the  balance  by  loggers. 

The  largest  area  is  along  Tieton  River,  from  the  reserve  boundary 
westward.  The  lumber  is  reported  as  used  for  fluming  and  other  con- 
struction work  on  the  Selah  irrigating  canal.  The  cord  wood  from  the 
same  area  was  marketed  in  North  Yakima. 

At  Tannum  Lake  about  200  logs  have  been  cut  and  dressed  on  two 
sides  ready  for  the  construction  of  an  impounding  dam  at  the  foot  of 
the  lake.  This  work  was  done  in  1891  under  the  direction  of  the 
Yakima  Investment  Company,  and  most  of  the  logs  have  been  piled 
up  at  the  point  of  proposed  construction.  Tannum  Lake  and  Lakes 
Kitchelos,  Katchess,  and  Clealum,  which  lie  outside  of  the  reserve, 
have  been  considered  in  connection  with  the  extensive  plans  for  the 
irrigation  of  the  fertile  slopes  of  the  Lower  Yakima  Basin,  which 
plans  have  been  partly  carried  to  completion.  There  is  little  doubt 
that  they  will  be  needed  for  storage  in  the  future,  as  the  nature  of 
the  Yakima  watershed  causes  extremes  of  high  and  low  stages  in  the 
river. 

At  the  Medina  mining  camp  on  Silver  Creek  in  Sununit  district, 
a  small  mill  lias  been  erected  to  furnish  lumber  to  be  used  in  the  con- 
struction of  a  5-stamp  mill  and  the  necessary  fluming  and  buildings. 
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They  have  slashed  an  area  of  about  2  acres  and  cut  a  total  of  about 

10,000  feet. 

A  sawmill  in  sec.  29,  T.  15  N.,  R.  7  E.,  was  run  for  a  short  time. 
The  logging  was  largely  from  an  area  subsequently  cleared  and  cul- 
tivated.    There  are  about  10,000  feet  of  lumber  in  the  mill  yard. 

A  mill  situated  near  Chenowith  post-office  in  sec.  22,  T.  -1  N.,  E.  9  E., 
has  cut  a  total  of  about  40  acres  from  patented  land  within  the  reserve. 
Another  located  in  sec.  11,  T.  3  N.,  R.  9  E.,  outside  of  the  reserve, 
has  cut  about  160  acres. 

A  shingle  mill  is  situated  in  sec.  20,  T.  -IN.,  E.  9  E. ,  and  has  a 
capacity  of  about  30,000  shingles  per  day.     It  cuts  from  patented  lands. 

In  1899  a  small  portable  mill  was  located  in  sec.  8,  T.'12  N.,  E.  7  E., 
but  is  now  idle  after  filling  a  few  small  orders.  The  countr}^  tributary 
to  it  is  patented  and  settled. 

I^OGGIXG  C0NDITI0:N^8. 

It  may  be  said  generally  that  the  logging  of  those  areas  examined 
must  be  by  skid  and  railroads.  The  only  drivable  stream  is  the 
Lower  Cowlitz  Eiver,  and  as  there  is  not  much  timber  in  its  valley 
skids  or  trams  will  be  needed  to  transfer  logs  from  the  timbered  slopes 
of  its  watershed  to  the  river.  The  exception  to  the  above  general 
statement  is  that  during  flood  seasons  several  of  the  rivers  carry  enough 
water  in  confined  channels  to  drive  logs  for  short  distances,  and  that 
shingle  bolts,  fence  posts,  and  cordwood  might  be  driven  during  the 
greater  part  of  the  year  if  drifts  and  other  obstructions  are  removed. 
Such  rivers  are  the  White,  Carbon,  Little  White  Salmon,  Cispus, 
Lewis,  Wind,  Puyallup,  Nisqualh",  Klickitat,  and  Naches.  With  the 
present  method  of  logging  it  is  not  likely  that  any  of  these  streams 
will  ever  be  used. 

In  all  the  watersheds  the  method  and  route  of  logging  is  fixed  by 
the  location  of  the  main  and  secondary  divides,  which  are  usually  sharp 
and  well  defined,  without  table-lands.  In  such  cases  the  canyon  slopes 
are  so  steep  that  log  chutes  might  be  used,  but  the  areas  tributary  to 
such  chutes  are  generally  limited  and  contain  little  timber. 

With  the  exception  of  a  short  narrow-gage  railroad  feeding  the 
Oregon  Mill  Company's  mill  in  T.  4  N.,  E.  9  E.,  there  are  no  railroads 
in  the  reserve,  nor  are  there  any  wagon  roads  over  which  heavy  logs 
could  be  hauled.  The  Northern  Pacific  Eailway  Company  has  made  a 
survey  up  the  Nisqually  Valley  via  Bear  Prairie,  down  Skate  Creek,  up 
the  Cowlitz  and  Summit  Creek  and  over  Carlton  Pass  in  the  Cascade 
Mountains,  thence  down  Bumping  Eiver,  but  no  construction  work 
has  been  done.  The  Tacoma  and  Columbia  Eiver  Eailroad  has  made  a 
preliminary  survey  from  the  end  of  their  line  at  Lake  Park,  11  miles 
from  Tacoma.  This  survey  runs  up  the  Cispus  Eiver  to  Cispus  Pass 
with  the  expressed  intention  of  tapping  a  timber  belt  and  certain  coal 
prospects  in  the  Cispus  watershed. 
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SETTI^EMEIKT  AIS  I>  IMPROVEMENTS. 

Within  the  reserve  there  are  160  settlers,  of  whom  about  75  per 
cent  have  made  improvements  other  than  the  building  of  houses 
or  cabins.  From  detail  memoranda  made  during  the  examination 
the  following  ligures  are  obtained: 

Improvement!^  hi  Moutd  Rdlnier  Re^erre,   Waskingion 

Number  of  houses  (including  trappers  and  prospectors) 181 

Number  of  barns 90 

Number  of  acres  slashed 3,  275.  85 

Number  of  acres  cleared  (mostly  in  pastures)   1,  864.  75 

Number  of  acres  in  gardens 65.  4 

Number  of  acres  in  orchards , 91.  85 

Generally  the  clearing  of  land  for  pasturage  does  not  include  the 
removal  of  large  stumps,  as  this  work  is  expensive,  and  in  some  loca- 
tions would  mean  $150  per  acre.  The  garden  produce  is  for  local 
consumption  and  is  only  limited  b}^  climate.  The  best  results  are 
from  potatoes,  onions,  turnips,  carrots,  beets,  parsnips,  squash,  and 
small  fruits.  Corn,  tomatoes,  and  cucumbers  are  raised,  but  not  to 
perfection.     The  orchards  are  principally  of  apples,  plmns,  and  pears. 

GRAZING. 

The  grazing  lands  of  the  reserve  are  mainl}^  upon  the  eastern  slope 
of  the  Cascade  Mountains,  and  have  an  area  of  about  800,000  acres. 

During  the  season  of  1899  approximately  260,000  sheep  were  herded 
on  this  area.  The  general  method  of  herding  sheep  in  the  State  of 
Washington  is  as  follows:  In  the  late  fall  and  winter  the  sheep  are 
pastured  in  the  vicinity  of  their  home  ranches  in  the  low  lands  and 
valleys  of  eastern  Washington,  and  in  severe  weather  feed  on  hay. 
In  the  early  spring,  after  lambing  and  shearing,  the  bands  are  driven 
toward  the  mountains,  reaching  the  reserve  in  June.  They  follow 
the  receding  snows  to  the  very  summits,  grazing  and  browsing  upon 
the  new  growth  of  grasses  and  deciduous  vegetation.  Late  in  August 
they  commence  to  work  down  to  the  lower  altitudes,  and  generally 
leave  the  reserve  about  the  1st  of  October. 

As  might  be  expected,  there  is  a  wide  divergence  of  opinion  regard- 
ing the  advantages  or  disadvantages  resulting  from  this  practice,  and 
the  sheep  owner's  position  has  become  one  of  active  defense  against 
public  sentiment. 

The  arguments  presented  against  the  grazing  of  sheep  in  the  reserve 
are  as  follows:  (1)  That  the  sheep  men  lire  the  forests  for  the  purpose 
of  promoting  the  growth  of  the  forage  plants.  (2)  That  the  sheep 
browse  upon  the  young  timber  trees  and  trample  out  the  seedlings. 
(3)  That  the  removal  of  underbrush  causes  the  streams  to  become  more 
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sensitive  to  melting  snows,  and  the  summer  flow  of  rivers  used  for 
irrigation  is  thereby  decreased.  (4)  That  the  sheep  pollute  the  streams. 
(5)  That  the  natural  beauty  of  the  reserve  is  partially  destroyed. 

The  sheep  owners  and  herders  not  only  deny  all  the  above,  but  claim 
in  addition:  (1)  That  the  removal  of  the  underbrush  by  the  browsing 
of  sheep  lessens  the  liability  of  fires  spreading.  (2)  That  the  herders 
are  exterminating  the  bears,  cougars,  wildcats,  wolves,  and  coyotes, 
which  prey  upon  domestic  animals. 

There  is  little  doubt  but  that  sheep  men  have  started  fires,  and  that 
burns  more  or  less  extensive  have  resulted,  but  it  is  equally  true  that  by 
reason  of  the  strict  regulations  and  enforcement  of  the  law,  together 
with  a  regard  for  their  own  interests,  due  to  a  wholesome  fear  of  the 
cancellation  of  their  permits,  the  practice  has  ceased,  and  any  fires 
now  originating  with  the  sheep  men  are  isolated  cases  resulting  from 
carelessness. 

Moreover,  it  is  contended  that  setting  fire  to  the  timber  does  not 
necessarily  result  in  the  increase  of  the  areas  for  pasturage.  A  clean 
burn  more  frequently  results  in  a  rank  growth  of  huckleberries,  and 
if  the  burn  is  not  clean  the  ground  remains  covered  with  charred  logs 
and  snags,  making  travel  slow  and  dangerous  and  the  area  often  unfit 
for  sheeping.  The  coarse  grasses  and  weeds  that  immediately  follow 
the  fires  are  not  the  best  forage,  and  it  may  be  several  years  before 
they  are  succeeded  by  the  better  varieties. 

It  is  a  fact  that  the  greatest  number  of  burns  and  also  those  of  the 
greatest  extent  are  in  portions  of  the  reserve  which  have  not  been 
sheeped,  and  this  fact  has  at  least  a  general  bearing  on  the  subject,  as 
these  areas  of  great  burns  are  on  the  western  slopes  and  in  the  regions 
of  greatest  annual  precipitation. 

The  claim  that  the  sheep  browse  upon  the  young  timber  trees  is  not 
well  founded  so  far  as  it  relates  to  the  conifers,  and  within  the  grazing 
area  there  are  no  deciduous  trees  of  any  value  excepting  the  oak  {Quer- 
ciiH  (jarryana)^  and  that  is  generally  of  a  size  only  fit  for  fuel.  Sheep, 
cattle,  and  horses  will  not  eat  foliage  from  the  pines,  firs,  and  other 
evergreens  which  comprise  the  timber  of  the  reserve,  unless  driven  to 
it  by  a  hunger  that  is  almost  starvation.  In  the  immediate  vicinity  of 
the  separating  corrals,  where  bands  of  sheep  may  be  confined  for  one 
or  two  days  during  the  process  of  separating,  small  evergreens  were 
nipped  by  the  sheep,  and  along  the  beaten  and  oversheeped  trails  the 
same  thing  ma}^  be  noticed,  but  the  damage  is  insignificant  and  only 
worthy  of  mention  as  an  exception.  During  the  examination  our  pack 
animals  were  several  times  in  desperate  need  of  pasturage,  as  our  route 
of  travel  took  us  over  miles  of  deep  snow,  which  covered  everything 
but  the  timber  trees.  These,  however,  the  animals  would  not  touch. 
On  Pisco  Ridge  (outside  the  reserve),  at  an  elevation  of  6,000  feet,  we 
found  the  remains  of  over  20  horses,  which  had  perished  in  the  snow, 
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huddled  together  in  a  buiicli  of  young  lirs  and  pines.  They  had  pawed 
the  ground  for  grass  roots,  and  had  gnawed  the  bark  from  the  trees 
and  browsed  on  some  of  the  foliage,  but  not  to  any  extent. 

There  is  no  doubt  that  the  sheep  trample  out  seedlings  of  the  conifers 
as  they  do  of  other  trees  and  shrubs.  Along  the  routes  of  sheep 
travel  the  forest  floor  is  sometimes  powdered  by  their  sharp  hoofs 
and  all  traces  of  undergrowth  obliterated,  and  if  this  condition  pre- 
vailed over  a  burned  area  the  process  of  restocking  would  be  ver}^ 
slow. 

All  of  the  conifers  set  cones  in  abundance,  but  not  one  seed  in 
100.000  produces  a  mature  tree  under  ordinary  conditions.  Squirrels, 
chipmunks,  and  birds  eat  most  of  the  seeds;  forest  shade  kills  many  of 
the  seedlings,  and  in  the  open  it  is  a  case  of  survival  of  the  fittest. 
Inasmuch  as  a  sufficient  number  of  the  seedlings  generally  survive  to 
take  part  in  the  final  competition  and  form  the  "thickets"  so  commons 
in  the  more  open  areas,  it  is  evident  that  the  enemies,  including  sheep, 
do  not  seriouslv  afl'ect  the  final  result  as  stated. 

The  effect  of  underbrush  and  forest  cover  in  retarding  or  accelerat- 
ing the  melting  of  snow  is  easily  demonstrated  by  observation  in  the 
area  of  the  Cascade  Mountains  examined.  However,  if  it  be  assumed 
that  the  snow  melts  more  quickly  in  the  open  many  locations  may  be 
cited  as  evidence,  and  if  the  contrary  be  assumed  the  evidences  are 
quite  as  numerous.  This  is  for  the  general  hypothesis,  but  there  are 
details  of  exposure  and  altitude  which  enter  into  the  problem  and 
make  it  capable  of  solution.  The  masses  of  compact  snow  which  are 
found  in  the  open  or  timberless  heights  late  in  the  summer  are  always 
upon  hillsides  protected  from  the  warm  chinook  winds,  and  these  are 
generally  the  northern  and  eastern  slopes.  Upon  timbered  mountains 
of  equal  altitude  and  where  similar  climatic  conditions  prevail  the  same 
slopes  hold  snow  the  longest.  The  effect  of  the  underbrush  and  forest 
litter  on  the  melting  of  snow  is  one  which  the  traveler  in  these  high 
altitudes  is  forced  to  observe  for  his  own  safety.  It  is  only  upon  the 
hard  snow  which  hides  no  brush  or  logs  that  safe  footing  is  found. 
Wherever  a  log  or  brush  exists  the  snow  is  soft  and  melting  and  the 
pack  animals  and  men  fall  through,  a  matter  of  some  consequence 
where  the  snow  is  over  6  feet  deep. 

Although  the  temperature  in  the  forest  may  be  slightl}^  higher  than 
in  the  open,  for  any  given  altitude,  there  can  be  no  doubt  that  a  stand 
of  timber  protects  the  snow  from  the  warm  winds  and  prevents  the 
sudden  rise  of  a  stream.  The  underbrush  does  not  give  this  protec- 
tion, but  is  an  agent  in  preventing  the  compacting  and  hastens  the 
melting  of  the  snow.  To  sunmiarize:  The  snows  will  remain  longest 
(other  conditions  ecjual)  in — 

(1)  A  forest  without  underbrush  or  litter. 

(2)  An  open  without  brush  or  litter. 


U.   S.   GEOLOGICAL  SURVEY 


TWENTY-FIRST  ANNUAL  REPORT       PART  V      PL.    L 


A.     RECENT  CINDER   CONE  ON    NORTH   SLOPE  OF   MOUNT   ADAMS. 


B      MOUNT  ADAMS,   WITH    MOUNTAIN    FIR   IN    FOREGROUND. 


PLUMMER.]  MOUNT   KAINIER   RESERVE,   WASHINGTON.  143 

(3)  A  forest  with  underbrush  or  litter. 

(4)  An  open  with  brush  or  litter. 

The  question  of  the  pollution  of  the  streams  by  sheep  is  one  rather 
for  the  future  than  for  the  present,  inasmuch  as  provision  is  made 
that  the  sheep  ''shall  not  be  corralled  within  500  yards  of  any  running 
stream  or  living  spring."  If  the  corrals  bordered  on  or  had  surface 
drainage  into  the  streams  the  waters  would  be  polluted  in  sentiment  if 
not  in  fact  when  they  reached  the  distant  settlements,  and  sentiment 
is  a  strong  factor  when*  it  applies  to  drinking  water.  One  specifica- 
tion for  good  drinking  water  is  that  it  must  not  contain  more  than 
one  part  by  weight  of  dr}"  organic  matter  in  100,000  parts  of  liquid, 
and  it  is  safe  to  say  that  this  limit  is  not  exceeded  in  the  river  waters 
even  in  the  immediate  vicinity  of  the  corrals.  The  fact  that  running 
waters  are  self -clarifying  is  generally  conceded,  although  not  to  the 
extent  set  forth  by  Dr.  H.  Letheby,  medical  officer  of  health  for  the 
city  of  London,  in  relation  to  the  Thames.  His  statement  is  that 
"sewage  "  when  it  is  mixed  with  twenty  times  its  volume  of  running 
water  and  has  flowed  a  distance  of  10  or  12  miles  is  absolutely 
destroyed;  the  agents  of  destruction  being  infusorial  animals,  aquatic 
plants  and  fish,  and  chemical  oxidation.  The  question  of  pollution  is 
therefore  one  to  be  considered  in  the  precautionary  way,  and  this  has 
been  done. 

The  scenery  of  the  reserve  is  on  too  grand  and  extensive  a  scale  to 
be  affected  by  any  operation  of  man,  such  as  grazing  or  mining.  The 
burns  are  the  only  disfigurement  to  the  magnificent  views  which 
reward  the  climber  of  the  peaks.  Areas  of  particular  beauty  or 
novelty  should  be  included  in  the  National  Park,  on  which  pasturing 
is  not  allowed. 

The  Secretary  of  the  Interior  on  June  30,  1897,  promulgated  rules 
and  regulations  relating  to  forest  preservation,  among  which  was  the 
following:  "13.  The  pasturing  of  live  stock  on  the  public  lands  in 
forest  reservations  will  not  be  interfered  with  so  long  as  it  appears 
that  injury  is  not  being  done  to  the  forest  growth  and  the  rights  of 
others  are  not  thereby  jeopardized."  From  my  observations  the 
injur}^  done  the  forest  growth  by  sheeping  is  not  serious,  and  the 
attendant  evils  can  be  and  are  being  guarded  against. 
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A,  Fir  and  hemlock  on  Soleduck  River,  3  miles  above  Hot  Springs. 

B,  Fir  timber  along  edge  of  Forks  Prairie,  sec.  9,  T.  28  N.,  R.  13 
^y.     C,  Fir  and  hemlock  timber  on  North  Fork  Kalawa  River, 

T.  29  N.,  R.  11  W.  D,  Fir  timber  in  sec.  4,  T.  29  N.,  R.  10  W. .  186 
Map  of  Olympic  Forest  Reserve,  showing  distribution  of  cedar. .  In  atlas. 
A,  Hemlock  timber,   T.   29  N.,  R.   11  W.  .  B,  Fir,  hemlock,  and 

cedar,  sec.  4,  T.  29  N.,  R.  11  W.      C,  Hemlock  timber,  sec.   15, 

T.  29  N.,  R.  11  W.     D,  Cedar  tree  18  feet  in  diameter,  decayed 

in  trunk,  on  Ozette  Indian  Reservation 192 

Map  of  Olympic  Forest  Reserve,  showing  distribution  of  spruce. .  In  atlas. 
A ,  Looking  southwesterly  from  east  end  of  Lake  Crescent.    B,  Snow 

Range  at  head  of  Dungeness  River 196 

Map  of  Olympic  Forest  Reserve,  showing  distribution  of   silver 

fir In  atlas. 

.4,  Fir  timber  in  T.   30  N.,  R.  12  W.,  100,000  feet  B.  M.  to  the 

acre.     B,  Forks  Prairie 198 

A  and  B,  Fir  and  hemlock  in  T.  30  N.,  R.  12  W.,  along  Soleduck 

River 198 

.1,  Hemlock  tree  4  feet  in  diameter,  sec.  3,  T.  30  N.,  R.   15  W., 

north  of  lake.     B,  Hemlock  timber,  sec.  6,  T.  30  N.,  R.  14  W. 

C,  View  of  cedar  with  hemlock  tree  growing  out  of  trunk  20 
feet  above  ground,  sec.   18,  T.   31  N.,   R.   14  W.     D,  Hemlock 

tree  5  feet  in  diameter,  sec.  12,  T.  31  N.,  R.  15  W 200 

.1,  Spruce  tree  10  feet  in  diameter,  on  Big  River,  sec.   35,  T.   31* 
N.,  R.   15  W.     B,  Hemlock  timber,  sec.  8,  T.  31  N.,  R.  14  W. 
C,  Fir  tree  8  feet  in  diameter,  sec.  14,  T.  31  N.,  R.  14  W.     I), 
Hemlock  timber,  sec.  4,  T.  31  N.,  R.  14  W 202 

A,  Spruce  8  feet  in  diameter,  sec.  13,  T.  31  N.,  R.  15  W.  B,  Hem- 
lock timber  on  sec.  28,  T.  31  N.,  R.  15  W.  C,  Hemlock  timber 
near  coast,  T.  31  N.,  R.  15  W.  D,  Spruce  and  hemlock,  sec.  29, 
T.  31  N.,  R.  15  W 204 

A,  Cedar  trees,  sec.  26,  T.  31  N.,  R.  15  W.  B,  View  of  hem- 
lock, T.  32  N.,  R.  14  W.  C,  Cedar  and  hemlock,  sec.  30,  T.  32 
N.,  R.  14  W.     D,  Hemlock  timber,  sec.  20,  T.  32  N.,  R.  14  W. .       206 

A,  Cedar  timber  between  Ozette  Lake  and  the  ocean  beach.  B, 
Hemlock  timber,  sec.  32,  T.  32  N.,  R.  14  W.  C,  Hemlock  tim- 
ber, sec.  36,  T.  32  N.,  R.  14  W.  D,  Hemlock  and  silver  fir  tim- 
ber on  divide,  sec.  34,  T.  32  N.,  R.  14  W 206 

149 


OLYMPIC  FOREST  RESERVE,  WASHINGTON. 


From  field  notes  b}^  Arthur  Dodwell  and  Theodore  F.  Rixon. 


LOCATION  AKD  BOUNDARIES. 

This  reserve  is  situated  in  the  northwestern  part  of  Washing"ton 
and  occupies  most  of  what  is  known  as  the  Olympic  Peninsula.  Its 
original  limits,  as  set  forth  in  the  executive  order  of  President  Cleve- 
land of  February  22,  1897,  were  as  follows: 

Beginning  at  the  southeast  corner  of  township  twenty-one  (21)  north,  range  five 
(5)  west,  Willamette  base  and  meridian,  Washington;  thence  northerly  along  the 
surveyed  and  unsurveyed  range  line  between  ranges  four  (4)  and  five  (5)  west,  to 
the  point  for  the  northeast  corner  of  township  twenty-three  (23)  north,  range  five 
(5)  west;  thence  easterly  along  the  unsurveyed  and  surveyed  township  line  to  the 
point  for  the  southeast  corner  of  township  twenty-four  (24)  north,  range  four  (4) 
west;  thence  northerly  along  the  unsurveyed  range  line  to  the  point  for  the  northeast 
corner  of  said  township;  thence  easterly  along  the  unsurveyed  and  surveyed  sixth 
(6th)  standard  parallel  north,  to  the  southeast  corner  of  township  twenty-five  (25) 
north,  range  three  (3)  west;  thence  northerly  along  the  surveyed  and  unsurveyed 
range  line  between  ranges  two  (2)  and  three  (3)  west,  to  the  northeast  corner  of 
township  twenty-nine  (29)  north,  range  three  (3)  west;  thence  westerly  along  the 
surveyed  and  unsurveyed  seventh  (7th)  standard  parallel  north,  to  the  point  for  the 
southeast  corner  of  township  thirty  (30)  north,  range  nine  (9)  west;  thence  northerly 
along  the  unsurveyed  and  surveyed  range  line  to  the  northeast  corner  of  said  town- 
ship; thence  westerly  along  the  township  line  between  townships  thirty  (30)  and 
thirty-one  (31)  north,  to  the  northeast  corner  of  township  thirty  (30)  north,  range 
fourteen  (14)  west;  thence  northerly  along  the  range  line  to  its  intersection  with  the 
shore  of  the  Strait  of  Juan  de  Fuca;  thence  northwesterly  along  said  shore  line  to 
the  east  boundary  of  the  Makah  Indian  Reservation;  thence  southerly  along  the 
east  boundary  to  the  southeast  corner  of  said  reservation  and  westerly  along  the 
south  boundary  thereof  to  the  high- water  mark  on  the  Pacific  coast;  thence  southerly 
along  said  coast  line  to  the  north  boundary  of  the  Quinaielt  Indian  Reservation; 
thence  southeasterly  along  the  north  boundary  to  the  eastern  point  of  said  reserva- 
tion and  southwesterly  along  the  south  boundary  thereof  to  the  point  of  intersection 
with  the  fifth  (5th)  standard  parallel  north;  thence  easterly  along  said  parallel  to 
the  southeast  corner  of  township  twenty-one  (21)  north,  range  five  (5)  west,  the 
place  of  beginning. 

On  April  7,  liiOU,  this  reserve  was  reduced  by  the  elimination  of  the 

following  tracts,  all  situated  in  Clallam  County.     Most  of  these  areas 
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"NV(M-('  withdrawn  from  the  reserve  because  a  hir^re  pr()[)orti()n  of  the 
hind  had  been  alienated  by  the  Government: 

Townships  twenty-eight  (28)  north,  ranges  thirteen  (13)  and  fourteen  (14)  west, 
Willamette  hase  and  meridian,  Washington;  fractional  township  twenty-eight  (28) 
nortli,  range  fifteen  (15)  west;  sections  one  (1)  to  eighteen  (18),  both  inclusive, 
townships  twenty-nine  (29)  north,  ranges  three  (3),  four  (4),  and  five  (5)  west;  sec- 
tions four  (4),  five  (5),  six  (6),  seven  (7),  and  the  north  half  of  section  eight  (8), 
township  twenty-nine  (29)  north,  range  twelve  (12)  west;  all  of  township  twenty- 
nine  (29)  north,  range  thirteen  (13)  west,  except  sections  thirteen  (13),  twenty-three 
(23),  twenty-four  (24),  twenty-five  (25),  and  twenty-six  (26) ;  townshij^  twenty-nine 
(29)  north,  range  fourteen  (14)  west;  fractional  township  twenty-nine  (29)  north, 
range  fifteen  (15)  west;  sections  one  (1)  to  twelve  (12),  both  inclusive,  township 
thirty  (30)  north,  range  nine  (9)  west;  sections  twenty-seven  (27)  to  thirty-four 
(34),  both  inclusive,  township  thirty  (30)  north,  range  ten  (10)  west;  sections 
twenty-five  (25)  to  thirty-six  (36),  both  inclusive,  township  thirty  (30)  north,  range 
eleven  (11)  west;  sections  seventeen  (17)  to  thirty-six  (36),  both  niclusive,  township 
thirty  (30)  north;  range  twelve  (12)  west;  townships  thirty  (30)  north,  ranges  thir- 
teen (13)  and  fourteen  (14)  west;  and  township  thirty  (30)  north,  range  fifteen  (15) 
west. 

The  reserve  comprises  an  area  of  8,030  square  miles,  or  1,939,200 
acres,  and  includes  parts  of  Clallam,  Jefferson,  Chehalis,  and  Mason 
counties. 

The  work  of  examining  this  reserve  has  been  carried  on  during  the 
seasons  of  1888  and  1889  b}^  Messrs.  Arthur  Dodwell  and  Theodore  F. 
Rixon.  During  the  first  season  the}"  examined  10  townships  situated 
in  the  eastern  part  of  the  reserve.  During  the  past  season  they  exam- 
ined 61  townships,  comprising  the  northern  and  most  of  the  western 
part  of  the  reserve,  the  total  area  examined  in  these  two  seasons  com- 
prising 71  townships,  several  of  them  being  partial  or  fractional  town- 
ships. The  total  area  examined  during  these  two  seasons  was  2,400 
square  miles.  As  these  examinations  were  made  prior  to  the  reduc- 
tion in  the  reserve  which  was  above  noted,  they  include  the  areas  which 
have  since  been  withdrawn  from  the  reserve,  and,  as  matters  of  infor- 
mation, their  description  of  the  townships  and  portions  of  townships 
smce  withdrawn  from  the  reserve  are  here  given. 

This  area,  with  its  topographical  and  general  forest  characteristics, 
is  shown  on  PI.  LI,  in  the  atlas.  Considering  the  areas  gone  over, 
the  examinations  were  exceedinpflv  minute.  Thev  included  estimates 
for  each  section  of  the  following  items  of  information:  The  timbered, 
burned,  cut,  and  nontimbered  areas,  the  depth  of  humus  and  forest 
litter,  the  total  stand  of  timber,  and  the  stand  of  the  principal  species 
recognized  ))y  the  lumber  trade,  the  average  height,  diameter,  and 
(;lear  length,  and  the  percentage  of  dead  and  diseased  trees.  Of  course 
it  is  understood  that  these  are  estimates  only,  but  they  are  estimates 
})ased  on  observation  and  made  by  the  best  of  trained  observers,  by 
men  who  for  many  yf'a-rs  have  followed  the  profession  of  estimating 
the  stand  of  timber. 
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TOPOGRAPHY. 

The  reserve  includes  the  Olympic  Mountain  group,  with  its  slopes 
on  the  north,  east,  and  south,  together  with  a  considerable  extent  of 
low  countrv  on  the  west  stretching^  to  the  Pacific  Ocean.  The  moun- 
tains  rise  to  peaks  exceeding  8,000  feet  in  altitude,  with  considerable 
areas  above  timber  line,  here  ranging  from  5,500  to  6,000  feet.  At 
great  altitudes  there  are  considerable  areas  of  upland  pastui'e.  These 
mountains  contain  many  glaciers  which,  though  individually  of  small 
size,  cover  collectively  a  considerable  area.  Much  of  the  land  in  the 
higher  part  of  the  mountains,  though  not  sufficiently  elevated  to  pre- 
vent the  growth  of  trees,  is  barren  and  rocky,  having  slopes  so  steep 
that  soil  and  trees  have  been  unable- to  find  a  footing. 

The  country  is  drained  by  several  large  rivers  which  rise  in  the 
higher  mountains  and  are  fed  continually  by  perpetual  snow  and 
glaciers.  The  principal  of  these  are  the  Dungeness,  Elwha,  Soleduck, 
Kalaw^a,  Bogachiel,  Dickey,  Hoko,  Hoh,  and  Queets,  with  the  Dusewal- 
lips  and  Quilcene  on  the  east  draining  to  Hood  Canal.  The  largest  of 
these  is  Hoh  River,  which  drains  the  central  mass  of  Mount  Olympus, 
the  highest  peak  of  the  group,  8,200  feet  in  altitude.  It  is  covered 
with  perpetual  snow  and  ice  in  the  form  of  glaciers. 

The  climate  of  this  region  is  controlled  by  the  prevailing  westerly 
winds  from  the  Pacific  Ocean  and  is  characterized  by  great  uniformity 
and  by  a  very  heavy  rainfall,  that  at  Neah  Bay  on  the  northwest  coast 
being  probably  the  heaviest  in  the  United  States,  with  the  possible 
exception  of  the  Alaskan  coast.  The  purpose  in  making  this  reserve 
was  not,  therefore,  the  preservation  of  the  water  supply,  since  that  is 
ample,  indeed  almost  excessive  in  its  amount,  but  the  preservation  of 
its  forest  resources  from  wasteful  destruction. 

AGRICUI.TURAI.  LAI^D. 

Along  the  northern  edge  of  the  reserve,  in  Clallam  County,  there 
is  a  narrow  strip  of  comparatively  level  land,  and  upon  the  west 
side  is  a  large  area  of  equally  level  or  undulating  land,  extending 
north  and  south  across  the  reserve,  with  a  breadth  of  about  three 
townships  eastward  from  the  coast.  Nearly  all  of  this,  however,  is 
heavily  forested.  It  contains  a  few  prairie  openings  of  trifling  amount, 
having  a  total  area  of  about  4,000  acres.  These  prairies  may,  of 
course,  be  classed  as  agricultural  land  and,  it  may  be  added,  have  been 
entirely  taken  up  by  settlers.  The  rest  of  this  large  area  of  land, 
which  is  approximately  level,  is  heavily  forested. 

If  this  land  were  cleared  of  its  timber,  it  should  unquestionably  be 
classed  as  agricultural  land,  but  the  expense  of  clearing  it,  which 
ranges  from  $100  to  $20i)  per  acre,  seems  to  take  it  out  of  that  category, 
for  no  farm  land  in  any  part  of  the  United  States,  except  in  the 
immediate  neighborhood  of  great  cities,  where  the  land  could  profit- 
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ably  be  used  for  market  gardening,  is  worth  an}"  such  price.  It  is 
tru(^  that  the  cost  of  clearing  the  land  would  be  met,  in  small  part,  by 
the  value  of  the  timber  removed;  })ut  this  would,  in  any  case,  be  only 
a  small  part  of  the  expense  involved.  The  claim,  therefore,  that  in 
these  heavily  forested,  well-watered  regions  the  land  should  be  classed 
as  agricultural  land  appears  to  be  ill-founded.  It  is  true  that  much 
of  this  heavily  timbered  land  has  been  taken  up,  and  some  of  it 
undoubted!}^  by  bona  fide  settlers,  but  that  the  experiment  has  proved 
unprofitable  is  shown  by  the  fact  that,  although  341  homestead  entries 
have  been  made  within  the  limits  of  the  reserve  in  Clallam  Countv, 
there  were  in  1899  only  83  residents  found  there.  This  appears  to 
furnish  incontestable  evidence  that  the  experiment  of  farming  under 
the  prevalent  conditions  in  this  region  has  not  proved  profitable. 

FORESTS. 

Taken  as  a  whole  this  is  the  most  heavily  forested  region  of  Wash- 
ington, and,  with  few  exceptions,  the  most  heavily  forested  region  of 
the  country.  The  densest  forests  are  found  in  the  townships  near  the 
Pacific  coast,  in  the  northwestern  part  of  the  reserve;  while  in  the 
mountains,  as  the  altitude  increases,  the  forests  become  less  dense  and 
the  species  become  of  less  value  for  lumber.  The  distribution  of  for- 
ests, as  regards  the  stand  of  timber,  is  shown  upon  PI.  LI. 

The  total  stand  of  timber  upon  the  area  examined  (2,400  square 
miles)  is  37,100  million  feet,  an  average  of  24,000  feet  per  acre  for  the 
entire  area.  There  is  no  section  of  equal  area  in  the  State  so  heavily 
clothed  with  forests  as  this. 

This  is  distributed  among  the  different  species  recognized  by  lum- 
bermen as  follows : 

Standing  timber  'hi  Olympic  Reserve,  Washington. 

Feet  B.  M. 

Red  fir 9,  551,  750,  000 

Cedar 3,  786,  330,  000 

Hemlock 15,  534,  750,  000 

Spruce 2,  800,  500,  000 

Silver  fir 5,  433,  500,  000 

The  portion  of  the  reserve  lying  within  Clallam  County  has  been 
completely  examined,  with  the  following  results:  The  total  amount  of 
standing  timbei*  is  23,822,500,000  feet.  This  is  distributed  as  foUow^s 
among  the  different  species  recognized  by  lumbermen: 

Standing  timber  upon  portion  of  Olympic  Reserve  witlviyi  Clallam  County. 

Feet  B.  M. 

Red  lir 5,  201,  250,  000 

Cedar 2,  440,  000,  000 

Spruce 2,  329,  750,  000 

Western  white  j)iu(; 71 ,  750,  000 

IIeiril()(;k 10,  0:^0,  000,  000 

Silver  (ir 3, 149,  750,  000 

Total 23,  822,  500,  000 
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TIMBER  TREES. 

The  principal  timber  trees  of  the  reserve  are  as  follows: 

Ked  or  yellow  fir  {Pseudotsuga  taxlfolia):  This  tree  grows  in  abun- 
dance. Indeed,  it  is  the  principal  forest  tree  throughout  the  western 
part  of  the  State  of  Washington,  with  the  exception  of  the  country 
immediately  bordering  on  the  Pacific  Ocean,  while  it  extends  up  the 
mountain  slopes  to  an  altitude  of  about  3,500  feet. 

White  fir  {Abies  amabilis)'.  A  tall  silvery-barked  tree  found  at  con- 
siderable elevations,  being  rarely  found  below  1,500  feet. 

Subalpine  fir  {Abies  lasiocarpa):  Found  only  on  the  higher  parts  of 
the  mountains  and  rarely  below  an  elevation  of  5,000  feet. 

Whit^r^m^  {Pinios  iiionticola)'.  This  is  found  on  the  western  slope 
of  the  reserve  above  an  elevation  of  500  feet,  being  frequentl}^  found 
in  swamps  and  wet  places. 

Red  cedar  {TMija  plicata):  This  tree  forms  an  important  component 
of  the  forest  upon  the  coast,  where  it  is  often  seen  measuring  50  feet 
in  circumference.  Indeed,  one  tree  in  the  valley  of  the  Elwha  meas- 
ured 81  feet  in  circumference.  It  is  commonl}^  found  growing  in  low 
and  swamp}^  lands. 

Alaska  cedar  ( ChamcBcyparis  nootkatensis) :  This  is  found  on  moun- 
tain ridges  below  8,500  feet. 

Hemlock  {Tsuga  inert ensianci)'.  This  tree  is  an  almost  universal  com- 
ponent of  the  forest  up  to  an  altitude  of  1,500  feet. 

Vine  maple  {Acer  circinatmn) :  A  small  tree,  sometimes  trailing  like 
a  vine,  which  is  common  at  altitudes  below  2,000  feet. 

Soft  maple  {Acer  fnacrojjhyllum):  A  prett}^  shade  tree  which  often 
grows  very  large.  It  is  found  only  upon  bottom  lands  and  is  used  for 
making  fine  furniture,  taking  a  beautiful  finish.  It  is  rarely  found  at 
altitudes  alcove  1,500  feet. 

Madrona  {Arbutus  m.enziesii)\  This  species  is  found  along  Puget 
Sound  and  in  the  vallev  of  Elwha  liiver.  The  wood  is  of  a  brown  color 
and  very  tough.     It  is  seldom  found  more  than  12  inches  in  diameter. 

Cottonwood  {Populus  trichocarj)a)\  This  is  common  along  streams 
or  on  low  wet  ground,  often  growing  to  a  diameter  of  5  feet.  It  is  of 
value  for  paper  pulp. 

PI^ANTS  AXD  SHRUBS. 

Alder  {Alnus  oregona)  is  commonly  found  along  streams  of  lower 
altitudes.  Dogwood  {Crrrnus  nuttallii)^  salal,  crab  apple,  bearl)erry, 
and  rhododendron  are  also  found. 

FOREST  FIRES. 

As  will  be  seen  from  the  map  (PL  LI)  considerable  tracts  of  timl)er 
land  have  been  burned  over,  the  total  area  exceeding  48,000  acres,  or 
more  than  two  townships.     These   burns,  as  shown   on   the  map,  are 
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mainly  along  the  northern   bortler  and  in  th(^  northeastern  part  of  the 
reser\'e  on  waters  flowing  into  the  Strait  of  Juan  de  Fuca. 

Th(^  tires  east  of  the  Klwha  were  started  about  seven  years  ago  from 
a  rjineli.  and  have  continued  to  extend  nearly  every  year.  In  no  ease 
is  the  tire  great  enough  to  burn  up  the  timber  eompletely,  but  oidy 
suliieient  to  kill  the  trees  and  leave  them  standing.  Most  of  the  litter 
and  humus  is  consumed,  and  the  loss  of  the  humus  has  seriously 
retarded  reproduction.  What  reproduction  there  is  in  this  district  is 
mostlv  balsam  and  tir  of  verv  inferior  (lualitv  and  of  no  ^'alue  what- 
ever  for  tim])er,  as  it  branches  too  close  to  the  ground.  Reproduction 
of  3'ellow  tir  is  practically  impossi!)le,  since  in  no  instances  observed 
has  yellow  fir  been  reproduced  after  tire.  The  only  two  ])urned  areas 
that  have  been  restocked  are  those  in  sees.  2,  8,  4,  8,  9,  10,  11,  12, 
and  18,  T.  30  N.,  R.  11  W.,  and  in  T.  29  N.,  R.  3  W.,  where  the 
voung'  PTowth  is  ])alsam  and  tir.  In  other  burns  the  old  dead  timber 
is  standing,  with  no  reproduction  whatever  except  a  few  small  hem- 
locks here  and  there.  Even  the  underbrush  has  not  yet  commenced 
to  grow. 

HUMUS,  FORT5ST  i-ITTER,  AXD  U:N^I>EKBRUSH. 

The  depth  of  humus  is  very  great  along  the  coast  line  and  adjacent 
rolling  country,  but  graduallv  diminishes  as  the  altitude  increases, 
until  finally  vegetation  ceases  altogether  and  the  land  on  the  higher 
ridges  is  completely  bereft  of  all  soil,  being  washed  by  the  melting 
snows  3^ear  after  year  until  nothing  is  left  but  the  barren  rock  or  rotten 
shale  and  slate. 

The  forest  litter  is  extremely  heavy,  being  made  up  of  the  windfalls 
of  centuries — in  fact,  the  most  expensive  item  in  clearing  land  in  west- 
ern Washington  is  getting  rid  of  the  rotten  and  decayed  wood,  which 
never  dries,  but  in  clearing  has  to  be  continuall}^  turned  over  and 
burned  until  it  is  finally  all  consumed,  after  immense  trouble  and  labor. 

The  forest  litter,  of  course,  is  much  heavier  in  the  burns,  where 
considerable  tim])er  is  down,  and  is  increased  by  falling  trees  and 
timber.  When  finally  the  light  penetrates  the  gloom  the  underbrush, 
comprising  huckleberry,  salmon  berry,  devil's  walking-cane,  salal, 
wild  currants,  and  blackberries,  commences  to  thrive,  getting  so 
matted  together  that  it  is  next  to  impossible  to  force  one's  self  through 
the  network  of  vines. 

As  the  altitudes  increases  the  underbrush  diminishes,  until  finally  it 
ceases  altogether. 

On  the  low(n-  lands  the  density  of  the  timber  growth  has  practically 
nothing  to  do  with  the  growth  of  the  underbi'ush,  as  in  nunuM'ous 
places  it  has  been  noticc^d  that  whert^,  a  heavy  growth  of  fir  and  hemlock 
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is  standing  the  brush  is  extremely  dense.  The  principal  requirements 
for  the  growth  of  underbrush  are  dampness  and  gloom,  as  too  much 
sun  absorbs  the  moisture. 

liOGGING. 

The  only  logging  that  has  been  done  within  the  reserve  is  in  T.  30  N., 
K.  y  W.,  along  the  north  boundary,  and  here  only  to  a  very  limited 
extent. 

Probably  not  more  than  5  million  feet  B.  M.  of  fir  and  cedar  have 
been  removed.  On  Squim  Bay,  in  T.  29  N.,  R.  3  W.,  a  few  logs  have 
been  cut  immediately  along  the  shore,  probably  not  more  than  250,000 
feet  B.  M.  of  fir  and  spruce.  This  comprises  all  the  logging  opera- 
tions so  far  as  seen  or  heard  of. 

The  reason  why  logging  operations  have  not  been  carried  on  more 
extensively  is  that  the  rivers  are  too  swift  and  subject  to  too  many 
freshets,  the  logs  being  hung  on  the  numerous  bars  or  washed  up  into 
the  brush  out  of  the  river  bed;  and  then  again  there  are  noplaces  to 
catch  and  hold  the  logs  if  they  were  driven  down  the  rivers  success- 
fully.    Especially  is  this  true  of  the  rivers  emptying  into  the  ocean. 

mixi:n^g. 

Mining  operations  are  being  pushed  considerably  along  the  ridge 
dividing  Lillian  Creek  from  Morse  Creek,  in  other  words,  along  the 
north  watershed  of  the  Elwha,  but  so  far  nothing  that  will  pay  to 
work  has  been  found.  All  the  mines  are  prospects;  no  large  amount 
of  work  has  yet  been  done  on  any  of  them. 

Assays  show  $4  or  $5  in  gold  and  copper  per  ton,  but  no  free-milling 
ore  has  yet  been  discovered.  The  formation  does  not  warrant  the  belief 
that  any  paying  mine  will  ever  be  located  upon  this  portion  of  the 
reserve.  No  granite  (except  a  few  bowlders),  slate,  or  porphyry  has 
thus  far  been  discovered  on  the  reserve. 

GRAZI^TG  T^AIS^DS. 

Large  areas  of  grazing  lands  are  found  in  the  mountainous  por- 
tions of  the  reserve,  mostly  upon  the  tops  of  the  ridges,  between  an 
elevation  of  4,000  and  6,000  feet.  They  are  scattered  among  bunches 
of  timber,  but  for  the  most  part  lie  above  timber  line,  as  shoAvn  by 
the  map  (PL  LI). 

The  total  area  of  these  high  mountain  pastures  is  estimated  at  a])()ut 
64,000  acres,  or  the  equivalent  of  nearly  three  townships. 

At  present  there  is  no  grazing  carried  on,  mainly  on  account  of  the 
difiiculty  of  cutting  trails,  but  it  is  ])elieved  that  in  the  near  future 
grazing  will  become  quite  a  profitable  industry. 
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IIOADS   AXI)    TRAILS. 


There  are  ?uimorous  roads  and  trails  within  the  reserve — in  fact,  all 
of  the  surveyed  townsliips  have  one  or  more  wagon  roads  and  numer- 
ous trails.  The  latter,  however,  are  mostly  g-rown  up  and  hard  to 
tind.     Th(^  principal  roads  are  the  following: 

From  Port  Angeles  to  Piedmont,  on  Lake  Crescent;  from  Port 
Angeles,  by  way  of  Elwha  and  Lake  Sutherland,  to  Lake  Crescent; 
from  Clallam  to  La  Push,  at  the  mouth  of  the  Hoh  River;  from  Quil- 
layute  Prairie  to  Dickey  Lake;  and  several  in  T.  29,  Rs.  5,  4,  and  8. 

The  traveled  trails  are  as  follows:  From  Dungeness  River  G  miles; 
from  the  intersection  of  Indian  River  and  the  Elwha  up  Elwha  River 
to  within  4:  miles  of  its  head;  from  Sappho,  near  Lake  Pleasant,  to  the 
head  of  the  Soleduck  River;  from  Lake  Crescent  to  intersection  with  trail 
on  Soleduck;  up  the  North  Fork  of  Kalawa  River  to  intersection  with 
Soleduck  trail,  crossing  through  low  divide  in  sec.  11,  T.  29  N. ,  R.  12  W. ; 
up  the  Bogachiel  River  to  sec.  31,  T.  28  N.,  R.  10  W.;  up  the  Hoh 
River  to  sec.  36,  T.  27  N.,  R.  11  W.;  numerous  trails  all  along  and 
through  the  coast  country  and  Lake  Ozette  to  West  Clallam. 

IS^AVIGATIO]^. 

The  Indians  pole  their  canoes  up  nearly  all  the  rivers  for  a  con- 
siderable number  of  miles,  trapping  and  fishing.  This  is  the  only 
way  of  navigating,  as  the  currents  are  so  swift  that  it  is  impossible  to 
row  or  paddle.  Even  this  form  of  navigation  is  practicable  only  at 
low  water,  for  when  the  rivers  are  in  flood  it  is  dangerous  to  be  upon 
them,  not  only  on  account  of  the  swiftness  of  the  current,  but  because 
of  the  presence  of  driftwood. 

RAiLROAi:)  coNSTRucrio:N^  AXD  loggi:n^g  facilities. 

There  are  no  railroads  in  the  reserve  at  present. 

The  survey  for  the  Port  Angeles  Eastern,  from  Port  Angeles, 
Washington,  to  Olympia,  Washington,  passes  around  the  head  of 
Sciuini  Bay,  in  T.  29  N.,  R.  3  W.,  and  a  logging  road  which  starts  at 
Clallam  ends  at  the  northeast  corner  of  T.  30  N.,  R.  9  W.,  but  eventu- 
ally will  be  extended  to  Lake  Crescent. 

A  railroad  can  be  easily  constructed  from  the  head  of  the  logging 
road  in  T.  30  N.,  R.  9  W.  up  Lyre  River,  around  Lake  Crescent,  and 
through  the  low  divide  at  the  head  of  the  lake,  to  the  Soleduck,  and 
thence  up  the  Soleduck  or  down  the  coast. 

Roads  can  also  be  easily  built  up  any  of  the  rivers  very  cheaply,  as 
the  country  is  generally  fiat  for  a  quarter  of  a  mile  or  more  on  either 
side  of  them  and  has  very  light  grades,  and,  with  the  exception  of  two 
canyons  on  the  Elwha.  all  of  the  rivers  are  free  from  these  obstructions. 
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Eventually  a  railroad  will  be  built  either  from  some  point  on  the 
Strait  of  Juan  de  Fuca  or  from  Grays  Harbor,  thence  around  the  coast, 
with  spurs  up  the  numerous  rivers,  in  order  to  tap  the  timber  belts. 

Taken  as  a  whole,  there  is  very  little  timber  on  the  west  slope  of  the 
reserve  that  can  not  be  easily  reached,  and  when  the  time  comes 
when  that  quality  of  timber  is  marketable  there  are  very  few  reserves, 
if  any,  that  can  be  logged  so  easily  and  thoroughly  as  the  western 
slope  of  the  Ol3^mpic  Forest  Reserve. 

DETAII^ED  DESCRIPTIONS. 

Township  21  North,  Range  5  West. 

This  township,  situated  in  the  southeast  corner  of  the  reserve,  con- 
sists mainly  of  rolling  table-lands,  rising  into  mountains  along  the 
west  line  and  in  the  northwest  corner.  The  soil  is  chiefly  clay  and 
loam,  and  the  underbrush  is  dense.  The  township  is  heavily  timbered, 
mainly  with  red  lir,  with  a  little  hemlock  and  cedar,  all  of  good 
quality. 

The  timber  in  the  north  part  of  this  township  can  be  logged  to  the 
South  Fork  of  Skokomish  River,  up  which  it  will  be  necessary  to 
build  a  railroad,  as  the  river  is  not  drivable.  In  the  south  part  of  the 
township  the  timber  can  be  logged  cheaply  by  railroad  by  an  extension 
to  existing  roads. 

Forest  conditions  in  T.  21  N. ,  R.  5  W.,  Washington. 

Timbered  area acres. .  18,  560 

Burned  area do 4,  480 

Cut  area feet. .  72,  000,  000 

Total  stand  of  timber feet  B.  M. .  814,  250,  000 

Average  stand  per  acre feet. .  43,  900 

Depth  of  humus inches. .  3 

Litter Medium. 

Statistics  of  forest  trees  in  T.  21  N.,  R.  5  TV.,   Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Cedar  

Million 
ft.  B.M. 

742 
11 
61^ 

Feet. 

161 

98 

103 

Inches. 
32 
26 
18 

Feet. 
36 
16 
14 

Per  cent. 
5 
2 

9 

Per  cent. 
11 

7 
4 

Years. 

177 
121 

118 

Hemlock 

Township  22  Noktii,  Range  5  West. 


This  township  is  drained  mainly  by  the  South  Fork  of  Skokomish 
River.  East  of  the  river  the  surface  consists  of  rolling  and  level 
bench  lands.    On  the  west  the  country  is  mountainous  and  rugged. 
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Tli(^  soil  is  clay,  sand,  and  loam  on  the  bottom  lands,  while  on  the 
ui)iiind  it  consists  of  clay  and  grav^el.  The  underbrush  is  dense.  The 
timber  consists  chiefly  of  red  tir,  with  some  hemlock  and  cedar,  all  of 
excellent  (juality. 

The  timber  in  this  township  will  have  to  be  logged  b}^  two  different 
routes,  that  in  the  northern  part  by  a  railroad  from  Lake  Cushman 
through  the  northeastern  part  of  the  township.  The  south  part  of  the 
township  can  be  logged  into  the  South  Fork  of  Skokomish  River. 

Forest  conditions  in  T.  22  N.,  R.  5  W.,   Washington. 

Timbered  area acres. .  22,  080 

Burned  area do 960 

Total  stand  of  timber feet  B.  M. .  768,  750,  000 

Average  stand  per  acre feet. .  34,  800 

Depth  of  humus mches. .  3 

Litter Heavy. 

Statistics  of  forest  trees  in  T.  22  N. ,  R.  6  W. ,   Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Ago. 

« 

Fir             

Million 
ft.  B.  M. 

672^ 

23| 

70| 

2 

Feet. 

152 
79 
99 

148 

Inches. 
24 
11 
11 
22 

Feet. 
24 
10 
10 
20 

Per  cent. 
3 
2 
2 
3 

Per  cent. 
6 
6 
4 
9 

Years. 

160 

83 

106 

147 

Cedar  

Hemlock 

Silver  fir 

Township  23  North,  Range  5  West. 

This  township,  situated  in  the  southeastern  part  of  the  reserve,  is 
rugged  and  mountainous,  with  the  exception  of  a  small  area  of  bottom 
land  above  Lake  Cushman  and  on  Skokomish  River  just  above  the  lake. 
The  soil  is  clay  and  loam.  The  underbrush  is  dense.  The  timber  con- 
sists of  fir  with  some  hemlock  and  cedar,  all  of  excellent  quality. 

The  timber  in  the  northern  part  of  this  township  can  all  be  logged 
into  Lake  Cushman  very  cheaply;  that  in  the  southern  part  of  the 
township  should  l)e  logged  to  the  South  Fork  of  Skokomish  River, 
which  would  be  somewhat  expensive,  owing  to  the  ruggedness  of  the 
country. 

Forest  conditions  in  T.  23  X.,  R.  '>  TT.,  Washingto)i. 

Timbered  area acres. .  19, 105 

Rugged  and  barren  area do (UO 

Burned  area <1() 2,  5()0 

(i razing  area do. . . :  735 

Total  stand  of  tind)er feet  B.  M  . .  542,  250,  000 

Average  stand  per  acre feet . .  28,  400 

Depth  of  liumus inches. .  3 

Litter Light. 
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Statistics  afforest  trees  in  T.  23  N.,  R.  5  IF.,  Washington. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
ft.  B.  M. 

2871 

713- 

1161 

mi 

Feet. 

138 

108 

98 

98 

Inches. 
25 
21 
14 
15 

Feet. 
21 
16 
12 
13 

Per  cent. 
6 
6 

5 
5 

Per  cent. 
10 
13 
11 
14 

Yearx. 
160 
133 
114 
114 

Cedar  

Hemlock 

Silver  fir 

Township  23  North,  Range  6  West. 

This  township,  situated  in  the  southern  part  of  the  reserve,  is 
drained  by  the  South  Fork  of  Skokomish  River.  It  is  nearly  all 
mountainous  and  rugged;  it  contains  much  snow,  even  in  summer, 
and  considerable  areas  of  rocky  and  barren  country.  Its  soil  is  thin, 
consisting  mainly  of  clay  and  gravel.  Underbrush  is  dense  along  the 
river  and  creeks,  but  sparse  upon  the  mountains.  The  timber  consists 
of  red  fir,  hemlock,  silver  fir,  and  cedar,  all  of  excellent  quality, 
except  high  upon  the  mountains. 

The  timber  on  this  township  can  be  logged  to  the  South  Fork  of 
Skokomish  River,  although  this  is  a  poor  logging  stream,  with  low 
banks.  It  will  probably  be  necessary  to  construct  a  railroad  up  its 
valley  for  the  purpose  of  carrying  out  the  timber. 

Forest  conditions  in  T.  23  N.,  R.  6  W.,  Washington. 

Timbered  area acres. .  20,  736 

Rocky  and  barren  area do 1 ,  664 

Burned  area ^ do 192 

Grazing  area do. . .  448 

Total  stand  of  timber feet  B.  M. .  383,  500,  000 

Average  stand  per  acre feet . .  18,  500 

Depth  of  humus inches. .  3 

Litter Heavy. 

Statistics  of  forest  trees  in  T.  23  N. ,  R.  6  W. ,  Washingio7i. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

Fir 

161 
421 
961 

L58 
103 
109 

27 
17 
14 

24 
12 

11 

7 
7 
5 

12 
15 
16 

178 
108 
115 

Cedar ..-.. 

Hemlock 

Silver  fir 

84 

106 

14 

12 

5 

15 

112 
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Township  24:  North,  Range  4:  West. 

This  township  is  in  the  eastern  pjirt  of  the  reserve.  With  the  excep- 
tion of  a  little  over  a  section  alono-  Ilamahania  River,  it  is  practically 
all  riii>i>ed  and  mountainous.  The  soil  is  clav  and  loam  in  the  hot- 
tom  lands  of  the  river  and  gravel  on  the  mountain  ranges.  The 
underbrush  is  dense  except  on  the  ridges,  and  the  timber  consists  of  fir 
and  hemlock,  with  some  cedar  and  a  little  silver  fir.  It  is  all  tributarv 
to  Hamahama  River,  but  as  this  stream  is  of  no  value  for  logging  pur- 
poses and  as  there  is  not  sufficient  water  for  driving  anything  larger 
than  shingle  bolts,  it  will  be  necessary  to  build  a  railroad  from  Hood 
Canal  up  the  valley  of  the  river  across  the  township. 

Forest  conditions  In  T.  24  N.,  R.  4  W.,  Washington. 

Timbered  area acres. .  17,  240 

Rocky  and  barren  area do 3,  520 

Burned  area do . . .  1,  600 

Grass-land  area do 360 

Total  stand  of  timber feet  B.  M. .  566,  750,  000 

Average  stand  per  acre feet. .  32,  900 

Depth  of  humus inches . .  3 

Litter Heavy. 

Statistics  of  forest  trees  in  T.  24  -A'.,  R-  4  H  .,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
ft.  B.  M. 

306i 
62i 

167 
31 

Feet. 
134 
97 
114 
117 

Inches. 
22 
16 
14 
14 

Feet. 
19 
12 
]2 
12 

Per  cent. 
2 
2 

2 
2 

Per  cent. 
6 
9 
4 
4 

Years. 
144 
112 
123 
122 

Cedar 

Hemlock 

Silver  fir 

Township  24  North,  Range  5  West. 

This  township,  drained  by  Skokomish  River  and  its  North  Fork,  is 
very  rugged  and  mountainous,  with  the  exception  of  the  narrow  valle3^s 
of  the  streams.  The  soil  is  gravelly  and  rocky.  The  underbrush  is 
mainly  light.  The  timber  consists  of  red  fir,  hemlock,  cedar,  and 
silver  fir,  all  of  which  is  of  good  (luality,  except  high  upon  the 
mountains. 

Most  of  the  timber  in  this  township  can  be  logged  to  the  North 
Fork  of  Skokomish  River,  with  the  exception  of  a  small  area  in  the 
eastern  part,  which  is  in  the  drainage  basin  of  Hamahama  River. 
The  North  Fork  of  the  Skokomish  is  a  poor  logging  stream,  since  it 
flows  through  a  deep  can\^on  with  rock  walls  and  has  a  steep  slope. 
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Forest  conditions  in  T.  24  ^•■,  i?.  -'^  Tr.,   WasJiingion. 

Timbered  area acres. 

Rocky  and  barren  area -  -  -  -do. . 

Burned  area <lo . . 

Mountain  meadows - - do. . 

Total  stand  of  timber feet  B.  M. 

Average  stand  per  acre feet. 

Depth  of  humus , inches. 

Litter. 

Statistics  of  forest  trees  in  T.  24-  X.,  R.  5  W.,  Washington. 


17,  600 

1,600 

640 

3,200 

485,  500,  000 

27,  600 

3 

Medium. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

1 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

Fir 

137i 

176 

28 

20 

8 

12 

178 

Cedar  

nk 

85 

16 

11 

5 

10 

98 

Hemlock 

140| 

116 

17 

12 

9 

20 

126 

Spruce  

If 

193 

26 

24 

2 

4 

180 

Silver  tir 

129^ 

126 

18 

14 

8 

20 

132 

Township  24  North,  Range  6  West. 

This  township  is  mountainous,  with  the  exception  of  a  small  tract 
along  Camp  Six  Stream.  The  soil  is  mainly  clay  and  coarse  gravel. 
Underbrush  is  chiefly  light,  except  in  the  valleys  of  the  creeks. 
The  timber  consists  of  silver  fir,  hemlock,  red  fir,  and  cedar.  The 
timber  can  be  logged  eastward  to  the  North  Fork  of  Skokomish  River. 


Forest  conditions  in  T.  24  N.,  it.  6  W.,  Washington. 

Timbered  area acres. 

Rocky  and  barren  area do . . 

Mountain  meadows do . . 

Total  stand  of  timber feet  B.  M. 

Average  stand  per  acre feet. 

Depth  of  humus inches. 

Litter 

Statistics  of  forest  trees  in  T.  24  N. ,  E.  6  W. ,  Washington. 


17,  920 

640 

4,  480 

359,  000,  000 

20,  000 

3 

Medium. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Cedar  

Million 
ft.  B.  M. 

59|: 

55| 
113^ 

6^ 
124^ 

Feet. 

145 
73 
93 

170 
93 

Inches. 
24 
16 
15 
25 
14 

Feet. 
21 
11 
11 
25 
12 

Per  cent. 
8 
6 
7 
1 
6 

Per  cent. 
16 
13 

18 

2 

17 

Years. 

153 
105 
110 
165 
111 

Hemlock 

Spruce 

Silver  fir 

1G4  FOREST    RESERVES. 

Township  25  North,  Range  8  West. 

Thi8  township  is  mountainous  except  some  small  tracts  of  bottom 
land  along  the  Duckabush  River.  The  soil  is  clay,  loam,  and  gravel. 
Th(^  underbrush  is  dense  except  on  the  ridges.  The  timber  consists 
mainly  of  red  lir,  with  some  hemlock  and  cedar,  and  the  fir  is  of 
excellent  quality. 

This  township  will  be  very  difficult  to  log  because  of  the  rugged- 
ness  of  the  country.  In  the  southern  part  it  can  be  logged  southward 
into  the  Hamahama  River,  while  the  eastern  part  of  the  township  can 
be  logged  down  Fulton  Creek  by  tramway  or  skid  road.  The  northern 
part  can  be  logged  into  Duckabush  River. 

Forest  conditions  in  T.  25  N.,  R.  3  TF.,  Washington. 

Timbered  area acres. .  22,  400 

Rocky  and  barren  area do . . .  640 

Total  stand  of  timber feet  B.  M. .  604,  000,  000 

Average  stand  per  acre feet. .  27, 000 

Depth  of  humus inches . .  3 

Litter Heavy. 

Statistics  of  forest  trees  in  T.  25  N.,  R.  3  W.,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

Fir 

4581: 

157 

31 

31 

2 

6 

173 

Cedar  

34| 
102^ 

73 
94 

11 
13 

9 
12 

3 
2 

5 
4 

89 
110 

Hemlock 

Silver  fir 

H 

92 

14 

14 

2 

5 

117 

Township  25  North,  Range  4  West. 

This  township,  which  is  traversed  by  the  Duckabush  River  from 
west  to  east,  is  mountainous  and  rugged,  with  the  exception  of  about 
1,000  acres  of  bottom  land  along  the  river.  The  soil  on  the  upland  is 
clay  and  coarse  gravel,  with  clay  and  loam  on  the  bottom  land.  The 
underbrush  is  dense  on  the  bottom  land,  becoming  sparser  on  the 
ridges.  The  timber  consists  of  red  and  silver  tir  and  hemlock,  with  a 
little  cedar. 

The  timber  in  this  township  is  mainly  in  the  northern  part  and  can 
be  logged  into  Duckabush  River,  and  the  little  which  stands  in  the 
southern  part  of  the  township  can  be  taken  to  Hamahama  River. 

Forest  conditions  in  T.  25  N.,  R.  4  W.,  Washington. 

Tim})ered  area acres. .  18, 176 

Rocky  and  barren  area do. . .  1 ,  920 

Burned  area do 64 

Mountain  meaciows do. . .  2,  880 
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Total  stand  of  timber feet  B.  M. 

Average  stand  per  acre feet. 

Depth  of  humus inches. 

Litter 

Statistics  of  forest  trees  in  T.  25  N.,  R.  4  W.,  Washington. 


340,  000,  000 

18, 700 

3 

Medium. 


Trees. 


Fir 

Cedar  . . . 
Hemlock 
Silver  fir - 


stand. 


Million 
ft.  B.  M. 

171 
91 


7U 


Height. 


Feet. 

154 
74 
96 
99 


Diameter. 


Inches. 
31 
12 
15 
14 


Clear. 


Feet. 
32 
10 
13 
13 


Dead. 


Per  cent. 
3 
3 
3 
3 


Diseased. 


Per  cent. 

7 
7 
I 
7 


Age. 


Years. 

173 

90 

115 

118 


Township  25  North,  Range  5  West. 

This  township  is  drained  mainl}^  by  Duckabush  River,  which  flows 
across  it  from  west  to  east.  Its  surface  is  mainly  mountainous  and 
very  rugged.  Its  soil  is  clay  and  gravel,  and  the  underbrush  is  light. 
The  timber  consists  chieHy  of  hemlock  and  silver  and  red  fir,  with  a 
little  cedar. 

The  timber  in  this  township  is  principally  in  the  northern  part,  and 
can  be  logged  to  the  Duckabush  River.  This  stream,  however,  is  of 
no  value  for  driving  purposes,  and  it  will  be  necessary  to  build  a  tram- 
road  up  its  valley  to  get  the  timber  out. 


Forest  conditions  in  T.  25  N.,  li.  5  W.,  Washington. 


12,  480 
5,760 
4,800 


Timbered  area acres. . 

Rocky  and  barren  area do  — 

Mountain  meadows do 

Total  stand  of  timber feet  B.  M. .  206,  000,  000 

Average  stand  per  acre feet. .  16,  500 

Depth  of  humus inches. .  2 

Litter 


Statistics  of  forest  trees  in  T.  25  N.,  R.  5  W.,  Washington. 


Light. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feel. 

Per  cent. 

Per  cent. 

Years. 

Fir 

30f 

152 

27 

19 

5 

9 

157 

Cedar  

16^ 

52 

10 

8 

5 

16 

78 

Hemlock 

72 

90 

16 

12 

8 

30 

116 

Spruce  

1 

160 

24 

24 

2 

4 

160 

Silver  fir 

108 

17 

13 

9 

42 

119 

1G(>  FOKEST    KKSKRVES. 

Township  :2t)  North,  Kanoe  3  West. 

This  township  is  drained  nitiinl}^  by  Dusewallips  River,  which  flows 
across  it  from  east  to  west.  Its  surface,  with  the  exception  of  small 
areas  of  bottom  land  along-  the  river,  is  mountainous  and  rugged. 
The  soil  is  very  stony  and  gravelly.  Underbrush  is  sparse.  The  tim- 
ber consists  of  red  iir  and  hemlock,  with  a  little  silver  fir  and  a  trifling" 
amount  of  cedar.  It  is  all  of  g-ood  quality,  except  on  the  high  divides, 
where  it  is  small  and  stunted. 

The  timber  in  this  township,  with  the  exception  of  a  few  sections 
along' the  north  line,  which  can  be  logged  to  the  Quilcene  River,  will  go 
to  Dusewallips  River.  This,  however,  is  a  poor  logging  stream,  and  it 
will  be  necessarv  to  build  a  railroad  or  tramwavs  alono-  the  river  to 
get  the  lumber  out. 

Forest  conditions  in  T.  26  N.,  E.  3  W.,  Washington. 

Timbered  area acres . .  12,  400 

Rocky  and  barren  area do 5,  760 

Burned  area do 1,  080 

Mountain  meadows do . . .  640 

Total  stand  of  timber feet  B.  M. .  606,  000,  000 

Average  stand  per  acre feet. .  48, 900 

Depth  of  humus inches. .  3 

Litter Light. 

Statistics  of  forest  frees  in  T.  26  i\\,  R.  3  W.,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet.^ 

Per  cent. 

Per  cent. 

Years. 

Fir 

332 

162 

27 

41 

»— 

^ 

3 

186 

Cedar  

11 
225 

112 
124 

23 
15 

21 

22 

6 
I 

17 
6 

189 
118 

Hemlock 

Silver  fir 

38 

130 

15 

35 

18 

8 

152 

Township  26  North,  Range  4  West. 

This  township  is  drained  almost  entirely  by  the  Dusewallips  River, 
which  flows  across  it  from  the  northwest  to  the  southeast.  Its  surface 
is  mountainous  and  rugged,  its  soil  clay  and  gravel,  and  the  under- 
brush is  sparse.  The  timber  consists  of  hemlock  and  silver  and  red  fir, 
with  a  little  cedar,  all  of  good  quality,  excepting  on  the  high  ridges, 
whore  the  timber  becomes  small  and  stunted. 

The  tim))er  can  nearly  all  be  logged  to  Dusewallips  River,  but,  as 
this  is  a  poor  logging  stream,  it  will  be  necessary  to  build  a  railroad 
or  tramwa3^s  up  its  valley,  and,  moreover,  owing  to  the  steepness  of 
the  slopes,  it  will  be  necessary  to  bring  the  timber  down  in  flumes 
from  the  ridges. 
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Forest  conditions  in  T.  26  N.,  R.  4  ^r.,    Washington. 

Timbered  area acres. 

Rocky  and  barren  area do. . 

Mountain  meadows ^. do . . 

Total  stand  of  timber feet  B.  M. . 

Average  stand  per  acre feet- 
Depth  of  humus inches. 

Litter - 

Statistics  of  forest  trees  in  T.  26  X.,  B.  4-   TF.,   Washington. 


16,  960 

2, 

560 

3, 

520 

516,  000, 

000 

30, 

424 

2 

Medium. 

Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

1 

Age. 

1 

Million 
ft.  B.  M. 

Feet. 

Incfies. 

Feci. 

Per  cent. 

Per  cent. 

Years. 

Fir          

119 
13i 

108 

72 

25 

19 

24 

27 

3 
6 

5 
19 

153 
133 

Cedar  

Hemlock 

186 

72 

15 

15 

4 

9 

120 

Silver  lir 

197J 

84 

17 

17 

"4 

13 

127 

Township  26  North,  Range  5  West. 

This  township  contains  the  high  divide  at  the  heads  of  branches  of 
the  Dnsewallips,  Elwha,  and  Queniult  rivers,  and  is  mountainous  and 
rugged,  with  very  little  soil  and  light  underbrush.  It  contains  but 
little  timber,  consisting  mainly  of  silver  and  red  fir  and  hemlock.  The 
timber  can  be  logged  down  the  branches  of  the  Dusewallips,  Quen- 
iult, and  Elwha  rivers,  but  as  these  streams  are  very  rapid  the  tim- 
ber will  have  to  be  handled  bv  chutes  and  flumes. 


Forest  conditions  in  T.  26  N.,  R.  5  TF. ,  Washington. 

Timbered  area acres. 

Rocky  and  barren  area do . . 

Mountain  meadows do . . 

Total  stand  of  timber feet  B.  M. 

Average  stand  per  acre feet. 

Litter 

Statistics  of  forest  trees  in  T.  26  N. ,  R.  5  W.,  WasJiington. 


19,  840 

1,600 

1,600 

101, 

750, 000 

5,128 

Light. 

Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Incites. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

Fir 

15^ 

Ill 

23 

20 

3 

6 

133 

Cedar  

3i 

38 

67 
74 

15 
15- 

11 
11 

8 
5 

25 

25 

118 
120 

Hemlock 

Silver  fir 

45 

80 

17 

13 

4 

27 

124 

168 


FOREST    RESERVES. 


Township  26  Noutii,  Range  6  West. 

This  township  is  dniinod  ahnost  entirely  by  Elwlui  River,  and  its 
surface  is  mountainous  and  rugged,  with  the  exception  of  the  narrow 
valley  of  the  river.  The  soil  is  very  thin  and  stony.  The  underbrush 
is  lioht.  The  timber  consists  chieflv  of  hemlock  and  silver  and  red 
fir,  and  is  of  poor  qualit}^,  excepting  in  the  narrow  valley  of  the 
Elwha. 

The  timber  can  be  logged  mainly  to  Elwha  River,  although  this  is  of 
no  value  as  a  logging  stream,  as  it  has  low  banks  and  not  sufficient  water 
for  driving.  Still,  along  its  banks  tramways  or  logging  roads  can  be 
built. 

Forest  conditions  in  T.  26  N.,  li.  6  W.,  Washington. 

Timbered  area acres. .  23,  040 

Total  stand  of  timber feet  B.  M. .  296,  000,  000 

Average  stand  per  acre feet. .  12,  800 

Depth  of  humus inches . .  2 

Litter Light. 

Statistics  of  fore.^t  trees  in  T.  26  N.,  R.  6  W.,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  31. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per-  cent. 

Years. 

Fir. 

64 

144 

31 

36 

3 

6 

172 

Cedar  

5 

80 

20 

18 

6 

20 

130 

Hemlock 

101 

84 

17 

15 

4 

26 

125 

Silver  fir 

126 

92 

18 

17 

4 

28 

127 

Township  26  North,  Range  7  West. 

This  township,  which  is  drained  mainly  by  Elwha  River,  is  rugged 
and  mountainous,  with  the  exception  of  a  narrow  strip  of  valley  land 
along  the  Elwha.  The  soil  is  a  cla}^  in  the  Elwha  Valley,  but  the 
uplands  are  rocky  and  gravelly.  The  underbrush  is  very  dense 
except  in  the  higher  country,  where  it  becomes  sparse.  The  timber 
consists  of  red  tir,  hemlock,  and  silver  fir.  The  fir,  which  occurs 
chiefly  in  the  river  valley,  is  of  good  quality.  Elsewhere  the  timber 
is  poor. 

Nearly  all  of  the  valuable  timber  in  this  township  is  in  the  imme- 
diate valley  of  Elwha  River,  and  as  this  stream  is  not  drivable  it  will 
be  necessary  to  build  a  railroad  or  tramway  up  the  valley  in  order  to 
reach  it. 
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Forest  conditions  in  T.  26  N.,  R.  7  TF.,  Washington. 

Timbered  area acres. 

Rocky  and  barren  area do . . 

Mountain  meadows ■ do. . 

Total  stand  of  timber feet  B.  M. 

Average  stand  per  acre feet. 

Depth  of  humus inches. 

Litter 

Statistics  of  forest  trees  in  T.  26  N.,  R.  7  W.,  Washington. 


17,280 

2,880 

2,880 

177,  250,  000 

10,  300 


Light. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

■ 

Fir 

Million 
ft.  B.  M. 

19^ 

61f 

96 

Feet. 
136 

79 

87 

Inches. 
32 
17 
18 

Feet. 
31 
13 
15 

Per  cent. 
2 
4 
4 

Per  cent. 
7 
26 
36 

Years. 
174 
127 
131 

Hemlock 

Silver  fir 

Township  26  North,  Range  12  West. 

The  eastern  part  of  this  township  is  mountainous  and  rugged;  the 
western  is  gently  sloping  and  rolling,  with  many  cedar  swamps.  The 
soil  is  clay  and  loam  along  the  river  and  in  the  swamps,  while  the 
upland  has  a  red  clay,  gravelly  soil.  The  underbrush  is  dense,  except 
on  the  uplands,  where  it  becomes  sparse.  The  timber  is  mainly  hem- 
lock, Yv^ith  some  cedar,  silver  fir,  and  a  little  spruce.  There  is  no 
red  fir  in  the  township.  Hemlock,  spruce,  and  silver  fir  are  of  good 
quality,  but  the  cedar  is  poor.  • 

Most  of  the  timber  in  this  township  can  be  logged  to  Hoh  River, 
which  is  a  good  logging  stream  at  all  seasons.  The  western  part  of 
the  township  can  be  logged  cheaply;  the  eastern  part  will  be  quite 
expensive  to  handle  on  account  of  the  ruggedness  of  the  surface. 


Forest  conditions  in  T.  26  N.,  R.  12  W.,  Washington. 

Timbered  area acres. 

Total  stand  of  timber feet  B.  INI . 

Average  stand  per  acre feet. 

Humus 

Litter 

Statistics  of  forest  trees  in  T.  26  N. ,  R.  12  W. ,  Washington. 


23,  040 

682,  500,  000 

29, 600 

Light. 

Heavy. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Cedar  

Million 
ft.  B.  M. 

106^ 
429 
42| 
104| 

Feet. 
118 
133 
195J 
162 

Inches. 
43 

17 

54 

22^ 

Feet. 
24 

25 

53 

•    39 

Per  cent. 
10 
5 
3 
3^ 

Per  cent. 
32 

9 

5 
5 

Years. 
194 

140 

198 

157 

Hemlock 

Spruce 

Silver  fir 

170 


FOREST    KESERVES. 


Township  20  Xoktii,  Rax(;e  18  West. 

This  township  lies  along  the  Paeihe  Ocean,  the  coast  line  traversing 
in  part  the  western  tier  of  sections.  It  is  mainly  in  the  drainage  hasln 
of  Hoh  River.  The  surface  is  steeply  rolling  on  the  north,  with  level 
bottom  land  all  along  Hoh  River,  The  southern  part  of  the  town- 
ship, like  the  northern  part,  is  rolling.  The  soil  is  clay  and  sandy 
loam.  The  underbrush  is  dense.  The  timber  consists  of  hemlock  and 
cedar,  with  some  spruce  and  a  little  silver  fir.  The  spruce  stands 
heavily  along  Hoh  River  and  is  ver}^  large.  I'he  silver  fir  is  of  good 
quality,  while  the  cedar  and  hemlock  are  poor. 

With  the  exception  of  a  few  sections  on  the  north  of  the  township 
the  timber  can  be  logged  to  Hoh  River,  which  is  a  good  driving 
stream.  Logging  will  be  very  cheap,  excepting  in  the  northern  part 
of  the  township.  As  there  is  no  harbor  at  the  mouth  of  the  river 
it  will  be  necessarv  to  saw  the  lumber  at  or  near  the  coast  and  take 
it  out  bv  railroad. 

Forest  conditions  in  T.  26  N.,  R.  13  W.,   Washington. 

Timbered  area acres. .  21,  440 

Total  stand  of  timber feet  B.  M. .  697,  000,  000 

Average  stand  per  acre _ feet. .  32,  500 

Depth  of  humus inches . .  4 

Litter - Medium. 

•  Statistics  of  forest  trees  in  T.  26  N.,  R.  13  W.,  Washington. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

Cedar  

197^ 

100 

49 

24 

9 

42 

223 

Hemlock 

372 

124 

21 

23 

4 

153 

Spruce  

91i 

175 

50 

47 

2 

4 

171 

Silver  fir 

36 

162 

31 

38 

2 

4 

160 

Township  26  North,  Range  14  West. 

This  is  a  fractional  township  lying  on  the  Pacific  Ocean,  comprising 
only  about  four  sections.  Its  surface  is  steeply  rolling,  with  a  rock}^ 
bkiff  alonp-  the  coast.  The  soil  is  red  clav-  The  underbrush  is  dense. 
The  timber  consists  of  hemlock,  cedar,  and  spruce.  The  last  is  of 
good  quality,  but  the  other  species  are  of  little  value. 

Forest  conditions  in  T.  26  N.,  R.  14  W.,  Washington. 

Timbered  area acres. .  2,  560 

Total  stand  of  timber feet  B.M..     93,000,000 

Average  stand  i)er  acre feet. .  36,  300 
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Statistics  of  forest  trees  in  T.  26  N.,  R.  14  TF.,  Washington. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Years. 

MilUon 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Fir         

226 
226 

Cedar  

21 

110 

58 

27 

9 

40 

Hemlock 

60 

124 

19 

21 

5 

9 

150 

Spruce -  - 

12 

180 

53 

50 

9 

5 

182 

Township  27  North,  Range  3  West. 

This  township  is  composed  entirely  of  mountainous  and  rugged 
country.  Quilcene  Kiver,  which  traverses  it,  has  a  narrow  A^alley.  The 
soil  is  very  stony.  The  underbrush  is  dense  along  the  streams,  but 
light  along  the  ridges.  The  timber  consists  of  hemlock  and  red  fir, 
with  a  little  silver  fir.  It  is  of  good  quality,  excepting  on  the  high 
divides,  where  it  becomes  small  and  knotty.  Along  Quilcene  River 
red  fir  is  very  heavy. 

Forest  conditions  in  T.  27  N. ,  R.  3  W. ,  Washington. 

Timbered  area acres. 

Rocky  and  barren  area , do . . 

Burned  area do . . 

Mountain  meadows do . . 

Total  stand  of  timber feet  B.  ]M . 

Average  stand  per  acre feet. 

Depth  of  humus inches. 

Litter 

Statistics  of  forest  trees  in  T.  27  N.,  R.  3  TF.,  Washington. 


16, 

000 

1, 

280 

2, 

445 

2, 

880 

511, 

500, 

000 

32, 

000 

2 

Lij 

?ht. 

Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

De;id. 

Diseased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

Fir 

167  J 

174 

33 

44 

16 

9 

200 

Cedar  

8 

95 

26 

17 

16 

24 

184 

Hemlock 

2401 

119 

18 

19 

14 

11 

124 

Silver  fir 

95i 

112 

18 

20 

14 

25 

122 

Township  27  North,  Range  4:  West. 

The  surface  of  this  township  is  rugged  and  mountainous.  It  is 
drained  mainly  toward  the  northeast  by  Dungeness  River.  The 
southwest  corner  is  drained  by  the  Dusewallips  River.  The  soil  is 
chiefl}'  a  cla}''  derived  from  the  underlying  slates.  The  underbrush 
is  dense  along  the  rivers  and  light  0:1  the  ridges.  The  timber, 
which  is  very  light,  consists  of  silver  fir  and  hemlock  of  little  value. 
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Forest  comUtions  hi  T.  27  X.,  R.  4  ^V-,  Wca^hhigton. 

Timbered  area acres. 

Rocky  and  barren  area do . . 

Mountain  meadows do. . 

Total  stand  of  timber feet  B.  m! 

Average  stand  per  acre feet. 

Litter 

Statistics  of  forest  trees  in  T.  27  iV.,  R.  4  TF.,  Washington. 


11,  200 

5,440 

7,040 

33,  500,  000 

2,991 

Light. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
ft.  B.  3L 

12| 
19i 

Feet. 

120 
72 
79 

Inches. 
20 
16 
17 

Feet. 
20 
12 
13 

Per  cent. 
2 
2 

•2 

Per  cent. 
8 
21 
25 

Years. 
140 
124 

128 

Hemlock 

Silver  fir 

Township  27  North,  Range  5  West. 

This  township  is  mountainous  throughout.  It  has  little  soil,  and 
what  little  there  is  is  very  stony.  The  underbrush  is  light.  It  con- 
tains little  timber,  consisting  of  silver  fir  and  hemlock  of  poor  quality. 

Forest  conditions  in  T.  27  N. ,  R.  5  W. ,  Washington. 

Timbered  area acres. .  2,  560 

Rocky  and  barren  area do. . .  5,  760 

Burned  area do 7,  040 

Mountain  meadows do . . .  7,  680 

Total  stand  of  timber feet  B.  M. .  35,  750,  000 

Average  stand  per  acre feet. .  14,  000 

Depth  of  humus inches. .  2 

Litter 


Statistics  of  forest  trees  in  T.  27  N.,  R.  5  W.,  Washington. 


Light. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
ft.  B.  M. 

141- 
20 

Feet. 
95 

72 
80 

Inches. 
19 
16 
17 

Feet. 
18 
11 
13 

Per  cent. 
2 
3 
4 

Per  cent. 
7 
22 
26 

Years. 
135 
124 
126 

Hemlock 

Silver  fir 

Township  27  North,  Range  6  West. 

With  the  exception  of  a  narrow  strip  of  bench  land  along*  Elwha 
River,  the  surface  of  this  township  is  mountainous.  The  soil  is  clay 
and  gravel.  The  underbrush  is  dense  in  the  Elwha  Valley,  but  light 
upon  the  ridges.     The  timber  consists  of  red  and  silver  fir  and  hem- 
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lock.  The  red  fir  is  of  good  quality,  but  the  other  species  are  of 
little  value.  The  timber  in  this  township  can  be  logged  most  eco- 
nomically to  Elwha  River,  although  this  is  a  poor  logging  stream, 
and  it  will  be  necessar}^  to  build  a  railroad  or  tramway  up  its  valley. 

lorest  conditions  In  T.  27  N.,  R.  6  IT".,  Washington. 

Timbered  area acres. 

Rocky  and  barren  area do. . 

Burned  area do.. 

Mountain  meadows do .  . 

Total  stand  of  timber feet  B.  M. 

Average  stand  per  acre feet- 
Depth  of  humus inches . 

Litter 

Statistics  of  forest  trees  in  T.  27  N.,  E.  6  W.,  Washington. 


18,  880 

1,280 

1,280 

1,600 

425,  000,  000 

22,  500 

2 

Medium. 

Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  31. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

Fir 

155J 

176 

29 

37 

3 

5 

207 

Hemlock 

146 

91 

18 

17 

5 

12 

122 

Silver  fir 

123i 

88 

17 

18 

5 

12 

120 

Township  27  North,  Range  7  West. 

This  township  is  mountainous  throughout,  with  very  thin  scanty  soil 
and  light  underbrush.  The  timber,  which  is  scanty,  consists  mainly 
of  silver  fir  and  hemlock,  with  a  little  red  fir,  all  of  poor  quality. 


Forest  conditions  in  T.  27  N.,  R.  7  TF.,  Washington. 

Timbered  area acres. 

Rocky  and  barren  area do . . 

Mountain  meadows do . . 

Total  stand  of  timber feet  B.  M . 

Average  stand  of  timber feet. 

Depth  of  humus inches. 

Litter 

Statistics  of  forest  trees  in  T.  27  N. ,  R.  7  W. ,  Washington. 


14, 720 
5,440 
2,880 

49,  250 

3,345 

2 

Light. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Hemlock 

Silver  fir 

Million 
ft.  B.  M. 

8 

17 

24i- 

Feet. 
98 
72 
80 

Inches. 
18 
15 
17 

Feet. 
16 
11 
13 

Per  cent. 
2 
3 
3 

Per  cent, 
t 
23 
25 

Years. 
132 
125 

123 

1 

1>-  . 
i  4 
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Township  27  North,  Range  8  West. 

This  township  is  dminod  mainly  by  Hoh  River,  toward  the  north. 
Its  surface  is  niountainous  and  I'ugged,  with  the  exception  of  the  val- 
ley of  Iloh  River.  The  mountainous  country  contains  nuich  snow  and 
man}^  glaciers.  The  soil  is  clay  and  in  the  upper  country  rocky. 
Underbrush  is  dense  along  the  river,  but  sparser  on  the  upland.  The 
timber  is  mainly  hemlock,  silver  fir,  and  red  fir,  all  of  poor  qualit}^, 
beino-  small  and  scrubby. 

The  timber  in  this  township  can  be  logged  to  Hoh  River,  although 
this  is  of  no  value  as  a  logging  stream,  being  very  rapid,  with  many 
deep  can3^ons.     Flumes  can,  however,  be  built  for  its  transportation. 

Forest  conditions  in  T.  27  X.,  II.  8  W.,  Washington. 

Timhered  area acres. .  6,  080 

Rocky  area do. . .  13,  440 

Mountain  meadows do 3,  520 

Total  stand  of  tmiber feet  B.  M. .  67,  000,  000 

Depth  of  humus inches. .     •  2 

Litter Light. 

Statistics  of  forest  trees  in  T.  27  i\".,  E.  8  W.,   Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Fir 

25 

110 

25 

18 

2 

5 

Hemlock 

18| 

75 

16 

12 

4 

16 

Silver  fir 

23i 

79 

17 

13 

4 

20 

Township  27  North,  Range  10  West. 

This  township  is  drained  mainly  by  Hoh  River.  Its  surface  is  steep 
and  mountainous,  with  the  exception  of  a  tract  of  bench  land  at  the 
forks  of  Hoh  River.  The  soil  is  clay  and  sfravel  and  the  underbrush 
is  dense.  The  timber  consists  mainly  of  hemlock,  red  fir,  and  silver 
fir,  with  a  little  spruce  and  a  trifling  amount  of  cedar.  The  fir  and 
spruce  are  of  excellent  qualit3\  The  hemlock  and  silver  fir  are  of  little 
value,  being  very  scrubln^,  especially  on  the  divides. 

The  timber  in  this  township,  with  the  exception  of  a  small  tract 
along  the  north  line,  can  be  logged  to  Hoh  Rivan*,  which  here  is  a  poor 
logging  stream  with  low  banks  and  many  sand  bars.  A  railroad  can, 
however,  be  extended  up  Hoh  River  with  easy  grades  and  thus  serve 
as  an  outlet. 
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Fared  conditions  in  T.  21  X.,  II.  10  IT.,  W(is]iin(jton. 

Timbered  area acres. 

Total  stand  of  timber feet  B.  M. 

Average  stand  per  acre  _ feet . 

Depth  of  hmnus - inches. 

Litter 

Statistics  of  forest  trees  in  T.  27  N.,  R.  10  W.,    Washington. 


23,  040 

994,  250,  000 

43,  200 


o 


Medium. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
ft.  B.  M. 

295 

6| 

386 

60^ 

246 

Feet. 
186 
100 
122 
202 
108 

Inches. 
48 
20 
19 
55 
16 

Feet. 
51 
16 
20 
41 
24 

Per  cent. 
1 
4 
1 
1 
1 

Per  cent. 
3 
14 
3 
3 
3 

Years. 
242 
200 
126 
220 
129 

Cedar  

Hemlock 

Spruce  

Silver  fir 

Township  27  North,  Range  11  West. 

This  township  slopes  on  the  north  to  the  valley  of  the  Bogachiel 
and  on  the  south  to  that  of  Hoh  River.  Its  surface  is  steeply  rolling 
and  broken,  with  some  bottom  land  along-  Hoh  River.  The  soil  is  cla\", 
gravel,  and  loam.  The  underbrush  is  dense.  The  timber,  consisting 
of  hemlock,  silver  fir,  and  red  fir,  with  a  little  cedar  and  spruce,  is  of 
excellent  quality,  excepting  the  cedar,  which  is  small.  That  on  the 
southern  part  of  the  township  can  be  logged  to  Hoh  River,  a  good 
driving  stream.  The  northern  part  should  go  to  the  valley  of  the 
Bogachiel.  This  stream  is  of  no  value  for  driving  and  the  lumber 
will  have  to  be  taken  out  bv  rail. 


Forest  conditions  in  T.  27  N.,  R.  11  W.,  Washington. 

Timbered  area acres. 

Total  stand  of  timber feet  B.  M . 

Average  stand  per  acre feet. 

Depth  of  humus inches. 

Litter 

Statistics  of  forest  trees  in  T.  27  X.,  R.  11  W.,  Wa,shington. 


23,  040 

843,  000,  000 

36,  200 


Trees. 


Fir 

Cedar  

Hemlock 

Spruce  

Silver  fir 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent  . 

Per  cent. 

134 

187 

52 

56 

2 

4 

36i 

121 

43 

23 

4 

21 

383 

119 

16 

22 

3 

5 

64i 

200 

65 

40 

2 

4 

225^ 

1 

108 

15 

25 

2 

4 

Light. 


Age. 


Years. 
230 
231 
138 
213 
127 
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Township  27  North,  Range  12  West. 

The  northoni  part  of  this  tovvnship  is  drained  by  Booachiol  River 
and  the  southern  part  by  Hoh  River.  The  surface  is  steeply  rolling, 
with  ])()ttoni  land  along-  the  rivers.  The  soil  is  clay  and  loam,  and  the 
underbrush  is  dense.  The  timber,  all  of  good  quality,  consists  chiefly 
of  hemlock,  cedar,  and  silver  fir,  with  a  little  spruce  and  red  tir  inter- 
mixed. The  fir  and  spruce  in  the  immediate  valleys  of  the  rivers  are 
exceptionally  large  and  fine. 

The  timber  in  the  southern  part  of  this  township  can  be  logged  to 
Hoh  River,  which  is  a  good  driving  stream.  That  in  the  northern 
part  can  be  logged  to  the  valley  of  the  Bogachiel,  but  will  have  to  be 
taken  out  bv  rail,  as  the  stream  is  not  drivable. 

Forest  conditions  in  T.  21  N.,  R.  12  W.,  Washington. 

Timbered  area acres. .  23,  040 

Total  stand  of  timber feet  B.  M. .  738,  000,  000 

Average  stand  per  acre feet . .  32,  031 

Depth  of  humus inches. .  3 

Litter Heavy. 

Statistics  of  forest  trees  in  T.  27  N.,  R.  12  IF.,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Deceased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

Fir 

32 

209 

48 

57 

5 

4 

227 

Cedar  

146^ 

121 

49 

29 

7 

31 

239 

Hemlock 

413 

138 

16 

28 

4 

4 

141 

Spruce  

37i 

193 

56 

51 

8 

4 

218 

Silver  fir 

109 

162 

25 

36 

4 

4 

140 

Township  27  North,  Range  13  West. 

The  surface  of  this  township  is  rolling  and  broken,  comprising  an 
alternation  of  steep  ridges  and  deep  valleys.  The  soil  is  loam  and 
clay.  The  underljrush  is  dense.  The  timber  consists  of  hemlock, 
cedar,  and  silver  hr,  with  a  little  spruce.  The  cedar  is  of  poor  (juality. 
The  other  species  are  excellent. 

With  the  exception  of  a  small  area  in  the  northeast  corner,  which 
can  be  logged  into  Bogachiel  River,  the  timl)er  on  this  township  should 
be  logged  westward  down  the  valleys  of  the  creeks  toward  the  coast, 
but  as  there  is  no  harboi'  on  this  coast  it  will  be  necessary  to  build  a 
railroad  from  sonu^  inland  point  to  carry  out  the  tim])er  or  the  sawed 
lumber. 
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Forest  conditions  in  T.  27  N.,  R.  13  TF.,  Washington. 


Ill 


Timbered  area acres. .  23,  040 

Total  stand  of  timber feet  B.  M. .  1,  015,  500,  000 

Average  stand  per  acre Jeet. .  44, 100 

Depth  of  humus inches. .  3 

Litter Heavy. 

Statistics  of  forest  trees  in  T.  27  N. ,  B.  13  W. ,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

Cedar         

306 
493 

109 
131 

52 
21 

24 

24 

7 
5 

43 

8 

222 

150 

Hemlock 

Spruce  

65 

175 

46 

48 

3 

5 

175 

Silver  fir 

151^ 

158 

33 

40 

3 

15 

160 

Township  27  North,  Range  14  West. 

This  township  lies  in  the  western  part  of  the  reserve  on  the  Pacific 
coast  and  comprises  the  equivalent  of  244  sections.  Its  surface  is 
rolling  and  broken,  with  a  bluff,  rocky  coast.  Its  soil  is  clay  and 
loam.  The  underbrush  is  dense.  The  timber  is  chiefly  hemlock,  with 
some  spruce  and  cedar.  The  spruce  is  large  and  excellent,  but  the 
other  species  are  second  class.  Owing  to  the  rocky  character  of  the 
coast  and  the  absence  of  2a\y  harbor,  it  will  be  necessary  to  ship  this 
timber  by  railroad  from  some  point  in  the  interior. 


Forest  conditions  in  T.  27  N.,  R.  14  IF.,  Washington. 

Timbered  area acres. 

Total  stand  of  timber feet  B.  M . 

Average  stand  per  acre feet. 

Depth  of  humus inches. 

Litter 

Statistics  of  forest  trees  in  T.  27  N.,  R.  14  W.,  Washington. 


15,  680 

634,  750,  000 

40,  500 

3 

Heavy. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

Cedar  

83 

145 

53 

28 

8 

22 

205 

Hemlock 

464 

134 

21 

23 

5 

8 

148 

Spruce  

87| 

191 

51 

53 

2 

4 

187 

21  GEOL,  PT  5 12 
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Township  27  North,  Range  15  West. 

This   is  H   fractional    township,  lying  on   the   north  Pacific  coast, 
comprising  less  than  a  square  mile. 

Forest  conditions  in  T.  27  N.,  R.  15  W.,  Washington. 

Timbered  area acres. .  600 

Total  stand  of  timber feet  B.  M..   13,250,000 

Average  stand  per  acre feet. .  22,  083 

Statistics  of  forest  trees  in  T.  27  N.,  R.  15  W.,  Washington. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Cedar  

Million 
ft.  B.  M. 

3 
4 

12 

1 

Feet. 
100 
125 
175 

Inches. 
44 
20 
44 

Feet. 
22 
22 
40 

Per  cent. 
8 
6 
4 

Per  cent. 
40 
10 
6 

1 
Years. 

200 

140 

177^ 

Hemlock 

SDruce  

Township  28  North,  Range  3  West. 

This  township  is  situated  on  the  eastern  border  of  the  reserve.  It 
is  drained  in  part  by  the  Dungeness  River  and  in  part  by  the  Little 
Quilcene.  Its  surface  is  mountainous  and  rugged.  The  soil  is  clayey 
and  sand}  ,  being  derived  from  underlying  slates  and  sandstones.  The 
underbrush  is  scanty.  This  township  is  well  timbered  with  a  good 
qualit}^  of  fir,  hemlock,  and  silver  fir,  with  a  little  cedar.  The  timber 
from  the  eastern  part  of  it  can  be  logged  to  Quilcene  River  b}^  means 
of  skid  roads;  that  from  the  western  part  to  the  Dungeness  River  in  a 
similar  manner. 


Forest  conditions  in  T.  28  N. ,  R.  3  W. ,  Washington. 

Timbered  area acres. 

Rocky  and  broken  area do. . 

Burned  area do . . 

Mountain  meadows - do . . 

Total  stand  of  timber feet  B.  M. 

Average  stand  per  acre feet. 

Depth  of  humus , inches. 

Litter 

Statistics  of  forest  trees  in  T.  28  X,  R.  3  TV.,  Washington. 


14,  272 

640 

7,488 

640 

641,  250,  000 

44,  900 

2 

Light. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Ago. 

Fir 

Million 
ft.  B.  M. 

155 

32i 
266 

188 

Feet. 
179 
128 
143 
137 

Inches. 
30 
25 
20 
21 

Feet. 
44 
27 
24 
29 

Per  cent. 
14 
32 
28 
34 

Per  cent. 

8 

22 

15 

19 

Years. 
198 
151 
122 
125 

Cedar 

Hemlock 

Silver  fir 
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Township  28  North.  Range  -i  West. 

This  township  is  situated  in  the  eastern  part  of  the  reserve  and  is 
drained  by  the  Dungeness  River.  The  surface  of  the  town.ship  is 
mountainous  and  rugged.  The  soil  is  clay  and  sand,  being  derived 
from  underlying  slates  and  sandstones.  The  underbrush  is  scanty. 
The  township  is  sparsely  timbered  with  hemlock  and  silver  fir.  The 
timber  in  the  township  can  be  logged  to  the  Dungeness  River  by  means 
of  skid  roads. 

Forest  conditions  in  T.  28  N.,  R.  4  W-,  Washington. 

Timbered  area acres. . 

Rocky  and  broken  area do . . . 

Burned  area , do . . . 

Mountain  meadows do. . . 

Total  stand  of  timber feet  B.  M. . 

Average  stand  per  acre. feet. . 

Depth  of  humus inches. . 

Litter 


13, 120 

3,  840 

3,200 

2,880 

50, 

500,  000 

4,000 

2 

Light. 

Statistics  of  forest  trees  in  T.  28  N.,  II.  4  Tl',  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

Hemlock 

19 

60 

16 

11 

7 

28 

101 

Silver  fir 

31i 

63 

16 

14 

7 

26 

103 

Township  28  North,  Range  5  West. 

This  township,  situated  in  the  eastern  part  of  the  reserve,  is  drained 
by  Dungeness  River  and  its  branches.  Its  surface  is  entirely  moun- 
tainous and  broken.  Its  soil  is  derived  from  sandstones  and  slates. 
Under})rush  is  light.  The  timber  consists  of  a  scrubb\^  growth  of  hem- 
lock and  silver  iir,  much  of  which  on  the  east  side  of  the  township  has 
been  burned.  The  timber  can  be  logged  to  the  valleys  of  the  branches 
of  Dungeness  River,  up  which  skid  roads  or  tramways  may  be  built. 

Forest  conditions  in  T.  28  X.,  Ji.  o  ]!'.,  WasJiington. 

Timbered  area acres. .  17, 000 

Rocky  area do. . .  1,  920 

Burned  area ' do . . .  640 

Mountain  pastures do . . .  4,  480 

Total  stand  of  timber feet  B.  M. .     83,  500,  000 

Average  stand  per  acre feet. .  4, 900 

Depth  of  humus inches. .  2 

Litter Light. 
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Statistics  of  forest  trees  in  T.  28  X.,  Ti.  5  jr.,  WasJiliir/ton. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

MiUlon 
ft.B.M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

Hemlock 

30 

62 

16 

11 

0 

30 

Ill 

Silver  fir 

53^ 

69 

18 

14 

4 

28 

118 

Township  28  North,  Range  6  West. 

This  township,  situated  in  the  eastern  part  of  the  reserve,  is  mainly 
composed  of  high  mountains  drained  by  Elwha  River  and  its  branch, 
Lillian  Creek.  The  soil  is  chiefly  clay  derived  from  underlying  slates. 
The  underbrush  is  light  and  along  the  Elwha  River  has  been  mainly 
burned  away.  Over  large  areas  the  timber  as  well  as  the  underbrush 
has  been  destroyed  by  fire.  The  timber  consists  of  fir,  hemlock,  and 
silver  fir,  nearly  all  of  poor  quality. 

This  timber  can  in  the  main  be  logged  to  the  valley  of  Elwha  River, 
but  as  that  river  and  its  branch,  Lillian  Creek,  are  of  no  value  for 
driving  purposes,  it  will  be  necessary  to  handle  the  timber  with 
chutes  or  flumes;  consequently,  it  will  be  expensive  to  log  this 
township. 

Forest  conditions  in  T.  28  N.,  E.  6  W. ,  Washington. 

Timbered  area acres. .  13, 120 

Rocky  area do. . .  960 

Bm'ned  area do. . .  480 

Mountain  meadows do 4,  480 

Total  stand  of  timber feet  B.  M. .  143,  000, 000 

Average  stand  per  acre feet. .  10,  900 

Depth  of  humus inches. .  2 

Litter Light. 

Statistics  afforest  trees  in  T.  28  N. ,  R.  6  W. ,  Washington. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
ft.  B.  M. 

49 

52 

42 

Feet. 

128 
65 
64 

Inches. 
26 
17 
17 

Feet. 
28 
14 
15 

Per  cent. 
5 

*^ 

/ 

Per  cent. 
6 
16 
16 

3  ears. 
150 
103 
105 

Hemlock 

Silver  fir 

Township  28  North,  Range  7  West. 

This  township  is  drained  by  p]lwha  River  and  Cat  Creek.  Its  sur- 
face is  throughout  mountainous.  Its  soil  is  clay  and  gravel.  Under- 
brush is  light.  The  timber,  which  is  very  light,  consists  of  hemlock, 
fir,  and  silver  fir,  all  of  poor  quality,  having  to  a  large  extent  been 
destroyed  by  fire. 
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The  timber  can  be  logged  to  Elwha  River,  although  that  is  a  poor 
logging  stream,  with  low  banks  and  many  canyons  and  gravel  bars. 
It  is  probable  that  flumes  would  have  to  be  constructed  along  the  river 
to  carry  the  timber  out. 

Forest  conditions  in  T.  28  N.,  R.  7  W.,  Washington. 

Timbered  area acres. .  16,  000 

Barren  area do —  1,  280 

Burned  area do. . .  3,  840 

Mountain  meadows do —  1, 920 

Total  stand  of  timber feetB.  M..  171,500,000 

Average  stand  per  acre feet. .  10,  700 

Humus inches. .  2 

Litter Medium. 

Statistics  of  forest  trees  in  T.  28  N.,  E.  7  W.,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
ft.  B.  M. 

591 

71 

47 

Feet. 
159 
113 
108 

Inches. 
29 
17 
18 

Feet. 
22 
16 
15 

Per  cent. 
13 
13 
10 

Per  cent. 
6 
8 
9 

Years. 
185 
124 
121 

Hemlock 

Silver  fir 

Township  28  North,  Range  8  West. 

This  township  is  all  rugged  and  mountainous.  It  is  drained  on  the 
south  bv  Hoh  River,  on  the  north  bv  Cat  Creek  and  the  Soleduck, 
whose  headwaters  it  includes.  The  soil  is  mainh^  coarse  and  gravelly. 
Underbrush  is  dense  along  the  rivers  while  on  the  uplands  it  is  light, 
the  high  divides  consisting  of  open  grass  land.  The  timber  is  chiefl}^ 
fir,  with  some  hemlock  and  silver  fir,  and  a  few  scattering  cedars.  It 
is  in  the  main  of  poor  quality. 

The  timber  in  the  southern  part  of  this  township  can  be  logged  to 
Hoh  River;  on  the  east  it  can  be  sent  down  Cat  Creek  to  the  Elwha, 
and  on  the  west  to  the  Soleduck,  but  owing  to  the  mountainous  char- 
acter of  the  township  logging  will  be  extremely  expensive. 

Forest  conditions  in  T.  28  N.,  R.  8  W.,  Washington. 

Timbered  area acres. .  17,  920 

Kocky  area do. . .  1, 920 

Grazing  area do. . .  3,  200 

Burned  area do...  128 

Total  stand  of  timber feet  B.  M..  207,  750, 000 

Average  stand  per  acre feet. .  11, 600 

Humus inches. .  2 

Litter Medium. 
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SUUlstlcs  of  fared  trees  in  T.  ^S  X,  li.  S  IT.,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
St.  B.  M. 

112 

4 

53i 

38J 

Feet. 

157 
51 
68 
63 

Inches. 
32 

18 
16 
17 

Feet. 
38 
14 
13 
14 

Per  cent. 
3 
7 
5 
5 

Per  cent. 
4 
29 

38 
39 

Years. 
198 
104 
106 
102 

Cedar 

Hemlock 

Silver  fir 

Township  28  North,  Range  9  West. 

This  township  is  drained  by  the  Soleduck,  Hoh,  and  Bogachiel  rivers. 
Most  of  it  lies  very  high  and  it  is  all  mountainous  and  broken.  The 
soil  is  stony.  Underbrush  is  scanty  on  the  uplands,  but  dense  in  the 
narrow  river  vallevs. 

The  timber  consists  mainly  of  hemlock  and  silver  fir,  with  a  triflingf 
amount  of  red  hr.  The  latter  is  of  good  quality,  but  the  hemlock  and 
silver  fir  are  scrubby  and  of  no  value. 

The  timber  can  be  logged  to  the  rivers  by  which  the  township  is 
drained.  They  are,  however,  poor  logging  streams  and  it  is  not 
probable  that  the  small  amount  of  timber  in  the  township  will  ever 
tempt  lumbermen  to  bring  a  railroad  into  it. 

Forest  conditions  in  T.  28  N. ,  R.  9  W. ,  Washington. 

Timbered  area acres. .  22,  720 

Rocky  area do 128 

Burned  area do 192 

Total  stand  of  timber feet  B.  M. .  266,  750,  000 

Average  stand  per  acre feet. .  11,  700 

Depth  of  humns inches . .  2 

Litter Light. 

Statistics  of  forest  trees  in  T.  28  N.,  R.  9  IF.,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Minion. 

ft.  n.  M. 

Fed. 

Inches. 

Fed. 

Per  cent. 

Per  cent. 

Years. 

Fir 

18 

84 

24 

19 

4^ 

9 

133 

Cedar  

1 
137:] 

45 

66 

13 

19 

8 
15 

CO     -t 

40 
12 

100 
103 

Hemlock 

Silver  fir 

110 

68 

17 

14 

5 

15 

105 
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Township  28  North,  Range  10  West. 

This  township  is  drained  b}^  Bogachiel  River  and  the  South  Fork  of 
the  Kalawa.  It  is  nearly  all  a  mountainous  region,  sloping  to  the 
westward,  and  with  narrow  valleys  along  the  rivers.  The  soil  is  clay 
and  gravel.  The  underbrush  is  dense  in  the  valleys  but  sparse  upon 
the  ridges.  The  timber  is  mainly  hemlock  and  silver  fir,  most  of  it 
being  of  good  quality.     There  is  a  little  red  fir  also,  of  fine  qualitv. 

This  township,  with  the  exception  of  a  small  tract  in  the  northwest 
corner  which  can  be  logged  to  Kalawa  River,  can  be  logged  to  the 
Bogachiel,  although  this  is  a  poor  logging  stream,  with  low  banks  and 
not  sufficient  water  for  driving.  The  valley,  however,  furnishes  an 
excellent  route  for  a  railroad,  which  will  probably  be  the  method 
employed  for  clearing  the  township. 

Forest  conditions  in  T.  28  N. ,  R.  10  W. ,  Washington. 

Timbered  area acres. .  23,  040 

Total  stand  of  timber feet  B.  M. .  539,  500,  000 

Average  stand  per  acre feet. .  23,  400 

Depth  of  humus inches. .       *  3 

Litter Medium. 

Statistics  of  forest  trees  in  T.  28  N.,  R.  10  W.,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Hemlock 

Spruce  

Million 
ft.  B.  M. 

40J 

262 

7 

230 

Feet. 
104 
113 
129 
115 

Inches. 
21 
19 
36 
19 

Feet. 
20 
15 
26 
14 

Per  cent. 
3 
3 
3 
3 

Per  cent. 
4 
5 
5 
5 

Year.<. 
133 
126 
144 
127 

Silver  fir 

Township  28  North,  Range  11  West. 

This  township  is  drained  to  the  westward  by  the  Bogachiel  and 
Kalawa  rivers.  It  consists  of  mountainous  spurs  running  nearly  east 
and  west,  with  narrow  vallej^s  along  the  streams.  The  soil  is  red  clay 
in  the  upland  and  loam  along  the  rivers.  The  underbrush  is  dense  in 
the  valleys  and  sparse  upon  the  ridges.  The  timber  consists  mainly 
of  hemlock,  red  and  silver  fir,  with  a  little  spruce  and  cedar. 

The  timber  can  be  logged  to  the  Bogachiel  and  Kalawa  rivers,  but 
as  they  are  poor  driving  streams  it  is  probable  that  it  will  be  neces- 
sary to  construct  railroads  to  get  the  lumber  out.  It  will  be  an 
expensive  township  to  log  on  account  of  the  steepness  and  ruggedness 
of  the  ridges. 
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Forest  conditions  in  T.  28  N.^  R.  11  IF.,  Washington. 

Timbered  area acres. 

Total  stand  of  timber feet  B.  M. 

Average  stand  per  acre feet. 

Depth  of  liunms inches. 

Litter 

Statistics  of  forest  trees  in  T.  28  N..,  R.  11  W.,  Washington. 


23,  040 

812,  500,  000 

35, 300 

3 

Medium. 


Trees. 

Stand, 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
ft.  B.  M. 

140 
10^ 

428 
27 

206 

Feet. 
177 
100 
126 
175 
144 

Inches. 
37 
38 
21 
44 
28 

Feet. 
35 
21 
22 
30 
34 

Per  cent. 
2 
5 

2 
2 
2 

Per  cent. 
3 
17 
3 
5 
3 

Years. 
203 
206 
132 
190 
150 

Cedar  

Hemlock 

Spruce  

Silver  fir 

Township  28  North,  Range  12  West. 

This  township  is  drained  by  the  Kalawa  and  Bogachiel  rivers,  and 
consists  almost  entirely  of  rug-ged  mountain  ridges.  The  soil  is  mainly 
clay.  The  underbrush,  as  everywhere  else,  is  dense  in  the  valleys  and 
sparse  upon  the  ridges.  The  timber  is  chiefly  hemlock  and  silver  fir, 
with  some  red  fir,  spruce,  and  cedar  scattered  through  it.  The  stand 
is  extremely  heav}^  and  the  timber  of  all  kinds  is  of  good  qualit3^ 

The  timber  may  be  logged  to  the  rivers,  but  as  they  are  poor  driv- 
ing streams  it  is  probable  that  it  will  be  found  necessary  to  build  rail- 
roads up  their  valleys  for  the  purpose  of  getting  the  lumber  out. 

Forest  conditions  in  T.  28  N. ,  R.  12  W. ,  Washington. 

Timbered  area acres. .  23,  040 

Total  stand  of  timber feet  B.  M. .  1,  050,  500,  000 

Average  stand  per  acre feet. .  45,  600 

Depth  of  humus inches. .  3 

Litter Medium. 

Statistics  of  forest  trees  in  T.  28  N.,  R.  12  W.,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
ft.  B.  M. 

98 
27 

555 
431 

327 

Feet. 
199 
128 
141 
215 
147 

Inches. 
40 
45 
24 
56 
28 

Feet. 
49 
26 
34 
56 
41 

Per  cent. 
3 
6 

9 

2 
2 

Per  cent. 
5 
15 
4 
4 
4 

Years. 
229 
209 
151 
213 
151 

Cedar  

Hemlock 

Spruce  

Silv(^rfir 
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Township  28  North,  Range  13  West. 

This  township,  lying  toward  the  western  part  of  the  reserve,  is  made 
up  in  considerable  part  of  low  bottom  land  along-  the  Kalawa  and 
Bogachiel  rivers,  rising  in  the  south  in  somewhat  broken  ridges.  The 
soil  is  cla}'  and  sandy  loam,  and  gravel  on  the  ridges.  The  underbrush 
is  dense.  The  township  has  a  heavy  stand  of  timber,  consisting  in  the 
main  of  hemlock,  red  fir,  spruce,  and  silver  fir,  with  a  little  cedar.  It 
is  nearly  all  of  good  quality. 

The  timber  can  be  logged  to  the  Kalawa  and  Bogachiel  rivers,  which 
are  good  driving  streams,  and  the  area  can  be  logged  quite  cheaply. 

Forest  conditions  in  T.  28  N.,  R.  13  W.,  Washington. 

Timbered  area acres. .  21,  580 

Forks  Prairie do. . .  1,  460 

Total  stand  of  timber feet  B.  M. .  951,  500,  000 

Average  stand  per  acre feet. .  44, 100 

Depth  of  humus inches. .  3 

Litter Light. 

Statistics  of  forest  trees  in  T.  28  N.,  R.  13  W.,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir. 

Cedar  

Hemlock 

Spruce  

Silver  fir 

Million 
ft.  B.  M. 

131 
31^ 
512 
152 
125 

Feet. 
219 
129 
125 
184 
148 

Inches. 
44 
40 
21 
47 
30 

Feet. 
46 
24 
27 
51 
43 

Per  cent. 
5 
8 
5 
3 
3 

Per  cent. 
7 
25 
7 
5 
4 

Years. 
223 
179 
115 
153 
157 

Township  28  North,  Range  11  West. 


This  township  lies  in  the  valley  of  Soleduck  and  Dickey  rivers  and 
consists  in  the  main  of  gently  rolling  bench  and  bottom  lands.  The 
soil  is  commonly  clay  and  loam,  with  clay  and  gravel  in  the  uplands. 
The  underbrush  is  dense  everywhere.  The  timber  consists  mainl}^  of 
hemlock  and  spruce,  with  a  little  fir  and  scattering  cedar,  all  of  good 
quality.  The  spruce  timber  is  found  along  the  rivers  and  is  large  and 
valuable. 

The  timber  can  be  logged  to  the  rivers  which  traverse  it,  which  are 
good  logging  streams  at  all  seasons  of  the  year,  and  timber  can  be 
gotten  out  very  cheaply.  This  township  contains  considerable  areas 
of  prairie  land  lying  between  the  Soleduck  and  Dickey  rivers.  The 
largest  of  these  areas  is  that  known  as  Quillayute  Prairie. 
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Foresl  conditions  in  T.  28  N.,  Ji.  14  W.,  WasJiington. 

Timbered  area * aeren. 

Prairie  area do. . 

Total  stand  of  timber feet  T^.  M . 

Average  stand  per  acn; feet. 

Depth  (tf  luimus inches. 

Litter 

Statistics  of  forest  trees  in  T.  28  N.,  R.  14  IT.,  Washington. 


21,370 

1,670 

722,  000,  000 

33,  800 

3 

Light. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
ft.  B.  M. 

50 

14^ 

350^ 

307 

Feet. 
192 
131 
124 
183 

Inches. 
45 
28 
19 
55 

Feet. 
47 
21 
22 

58   . 

Per  cent. 
5 
7 
5 
3 

Per  cent. 

6 

23 

8 

5 

Yrars. 
205 
174 
141 
188 

Cedar  

Hemlock 

Spruce  

Township  28  North,  Range  15  West. 

This  fractional  township  lies  upon  the  Pacific  coast,  at  the  mouth  of 
Quilhiyute  River.  Its  surface  is  in  the  main  gently  rolling,  consisting 
of  bottom  and  bench  lands  of  the  river.  The  soil  is  of  clay  and  sandy 
loam.  The  underbrush  is  extremely  dense.  The  timber  consists 
mainly  of  hemlock,  with  some  spruce  and  cedar.  The  spruce  is  good 
quality,  but  the  cedar  and  hemlock  are  second  rate. 

The  timber,  Avith  the  exception  of  a  small  tract  in  the  southeast 
corner  of  the  township,  can  be  logged  to  the  Quillayute  River,  which 
is  a  good  logging  stream;  but  as  there  is  no  harbor  at  its  mouth  it  will 
be  necessary  to  mill  the  timber  within  the  township. 


Forest  conditions  in  T.  28  N.,  E.  15  IP.,   Washington. 

Timbered  area acres. 

Prairie  area do . . 

Total  stand  of  timber ' feet  B.  31 . 

Average  stand  per  acre feet. 

Depth  of  humus inches. 

Litter 


Statistics  of  forest  trees  in  T.  28  N.^  R.  15  IP.,  Washington. 


13,  765 

235 

318, 500,  000 

23,100 

3 

Heavy. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Cedar  

Million 
ft.  B.  M. 

14 

251 

53^ 

Feet. 
Ill 
126 
159 

Inches. 
44 
21 
41 

Feet. 
22 
24 
33 

Per  cent. 
8 
7 
4 

Per  rent. 
24 
9 
/ 

Years. 
200 
135 
183 

Hemlock 

Spruce 
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Township  29  North,  Range  3  West. 

This  township,  in  the  eastern  part  of  the  reserve,  is  composed  of  roll- 
ing bench  land  which  becomes  steep  on  the  west,  sloping  down  to  the 
valle}^  of  Diingeness  River.  The  soil  is  mainly  clay.  The  underbrush 
is  dense.  On  the  south  and  west  of  this  township  the  timber  has  all 
been  killed  by  lire  and  is  standing  in  good  condition.  If  cut  immedi- 
ately, it  will  make  excellent  lumber,  but  is  in  constant  danger  of  destruc- 
tion by  fire. 

The  timber  consists  chiefly  of  fir  of  excellent  quality.  With  it  there 
is  some  cedar  and  hemlock,  but  it  is  small  and  poor. 

The  timber,  with  the  exception  of  a  small  part  in  the  west  sloping 
to  Dungeness  River,  can  be  logged  to  Squim  Bay,  in  the  northeast 
corner  of  the  township,  and  can  be  taken  out  very  cheaply. 

Forest  conditions  in  T.  29  N.,  R.  S  IT.,  Washington. 

Timbered  area acres. .  15, 150 

Burned  area do 6,  890 

Total  stand  of  timber feet  B.  INI. .  738,  250,  000 

Average  stand  per  acre feet. .  48,  700 

Depth  of  humus inches. .  3 

Litter  Heavy. 

Statistics  of  forest  trees  in  T.  29  N. ,  R.  3  W. ,  Washington. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
ft.  B.  M. 

506 

24| 

208^ 

Feet. 
183 
123 
135 

Inches. 
39 
31 
23 

Feet. 
49 
26 
26 

Per  cent. 
33 
50 
38 

Per  cent. 
14 

99 

19 

Years. 
214 
209 
137 

Cedar  

Hemlock 

Township  29  North,  Range  4  West. 

This  township,  situated  in  the  northeastern  part  of  the  reserve,  has 
been  greatly  burned  over.  It  is  drained  by  Dungeness  River  and 
McDonald  Creek.  It  consists  of  high,  rolling  country  sloping  toward 
the  north.  The  soil  is  clay  and  gravel  on  the  north,  changing  to  a 
stony  soil  in  the  south.  Underbrush  is  very  dense.  The  timber  on 
this  township  is  mainly  fir  and  cedar,  with  a  little  hemlock.  The  fir 
timber  is  small  except  in  the  eastern  part  of  the  toAvnship,  where  it  is 
large  and  of  good  quality.  Most  of  this  township  has  been  burned 
over  and  the  timber  left  standing  is  scattered  in  small  bodies. 

The  timber  in  the  eastern  part  of  this  township  can  be  logged  to  Dun- 
geness River,  although  this  is  a  poor  logging  stream,  with  low  ])aidis 
and  many  gravel  bars.     A  railroad  could  be  built  up  its  valley  at 


N 
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slight  expense,  however.     The  timber  in  the  western  part  can  be  logged 
by  way  of  McDonald  Creek,  using  skid  roads. 

The  vallev  of  Duniifeness  River  has  been  to  a  larpc  extent  cleared 
and  is  quite  thickh'  settled. 

Forest  conditions  in  T.  29  X.,  R.  4  W.,  Washington. 

Timbered  area acres. .  2,  240 

Burned  area do 13,  440 


Grazing  area do. . 


320 


Total  stand  of  timber feet  B.  M. .  217,  750,  000 

Average  stand  per  acre feet. .  97,  200 

Humus inches. .  2 

Litter 


Statistics  of  forest  trees  in  T.  29  N.,  R.  4  W.,  Washington. 


Light. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
ft.  B.  M. 

132| 
72| 
121 

Feet. 
161 
106 

98 

Inches. 
35 
22 
16 

Feet. 
38 

22 
27 

Per  cent. 
27 
70 
31 

Per  cent. 
9 
23 
10 

Years. 

193 
161 
133 

Cedar  

Hemlock 

Township  29  North,  Range  5  West. 

The  southern  part  of  this  township  is  very  steep  and  mountainous, 
descending  northw^ard  into  a  rolling  countr}^  The  soil  in  the  northern 
and  lower  part  is  gravelly  clay,  while  in  the  mountainous  southern  por- 
tion it  is  coarse  gravel.  The  underbrush  is  dense  on  the  north,  becoming 
sparser  southward.  The  timljer  consists  mainly  of  iir  and  hemlock, 
with  a  little  cedar  and  silver  Iir.  The  fir  is  of  good  quality.  The 
other  timber  is  of  little  value. 

The  timber  on  this  township  can  be  logged  northward  by  means  of 
skid  roads  or  tramways. 

Forest  conditions  in  T.  29  N. ,  R.  5  W. ,  Washington. 

Timbered  area acres. .  15,  360 

Burned  area do 7,  040 

Rocky  area do . . .  640 

Grazing  area do 640 

Total  stand  of  timber feet  B.  M. .  360,  250,  000 

Average  stand  per  acre feet. .  23,  500 

Depth  of  humus inches. .  2 

Litter Medium. 
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Statistics  of  forest  trees  in  T.  29  N. ,  R.  5  W. ,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
ft.  B.  M. 

169 
20i 

119 
52 

Feet. 
170 
125 
109 
96 

Inches. 
30 
23 
15 
20 

Feet. 
41 
23 
19 

18 

Per  cent. 

16 

30 

20 

9 

Per  cent. 

9 

23 

11 

9 

Years. 
198 
188 
144 
139 

Cedar  

Hemlock 

Silver  fir 

Township  ^9  North,  Range  6  West. 

This  township  lies  in  the  northeastern  part  of  the  reserve,  and  is 
made  up  entirely  of  mountainous  and  rugged  country  of  little  value 
except  for  grazing  purposes.  The  soil  is  thin  and  stony.  The  under- 
brush is  light,  excepting  in  the  immediate  gorges  of  three  or  four 
creeks.  The  timber  consists  chiefly  of  fir  and  hemlock,  with  a  little 
silver  fir  and  scattering  cedars.  The  fir  is  of  good  quality,  but  the 
hemlock  and  silver  fir  are  poor. 

The  timber  of  this  township  can  mainly  be  logged  to  Morse  Creek 
on  the  east  side. 

Forest  conditions  in  T.  29  N. ,  R.  6  W. ,  Washington. 

Timbered  area acres. . 

Barren  rocky  area do 

Burned  area do 

Upland  pasture do 

Total  stand  of  timber feet  B.  M . . 

Average  stand  per  acre feet. . 

Depth  of  humus inches. . 

Litter 

Statistics  of  forest  trees  in  T.  29  N.,  R.  6  W.,  Washington. 


13, 

952 

896 

4, 

480 
371.2 

265, 

000, 

000 

19, 

000 

2 

Medium. 

Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Cedar . 

Hemlock 

Silver  fir 

Million 
ft.  B.  M. 

107 

93 
59^ 

Feet. 
174 

Inches. 
31 

Feet. 
48 

Per  cent. 
9 
12 
10 

7 

Per  cent. 
8 

8 
8 

Years. 
204 
200 
130 
133 

88 
83 

17 
19 

16 
18 

Township  29  North,  Range  7  West. 

This  township  is  steep  and  mountainous,  with  the  exception  of  a 
narrow  strip  along  Elwha  River.  The  soil  is  clay  and  gravel  and  it 
is  very  stony.     The  underbrush  is  dense  along  the  river,  but  on  the 
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uplands  it  is  lig*ht.     The  timber  is  chiefi}^  fir  and  hemlock  and  is  of 
second  quality. 

Most  of  tlu^  timber  can  be  logged  to  Elwha  River.  This  is  a  poor 
logging  stream,  but  along  its  valley  a  railroad  could  be  built  for  the 
purpose  of  transporting  logs. 

Forest  conditions  in  T.  29  N.,  R.  7  W.,  Washington. 

Timbered  area acres. .  20, 900 

Rocky  area do. . .  64 

Burned  area do. . .  980 

Upland  meadows do. . .  1, 100 

Total  stand  of  timber feet  B.  M. .  196,  500,  000 

Average  stand  per  acre feet. .  9,  400 

Depth  of  humus inch . .  1 


Litter. 


Statistics  of  forest  trees  in  T.  29  N.,  R.  7  W.,  Washington. 


Light. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

Fir 

109 
9 

140 

84 

30 
31 

29 
19 

8 
15 

9 
23 

181 
177 

Cedar  

Hemlock 

69J 

78 

18 

17 

t 

9 

134 

Silver  fir 

9 

91 

19 

18 

7 

8 

139 

Township  29  North,  Range  8  West. 

This  township,  drained  by  Boulder  and  Barnes  creeks,  is  entirely 
mountainous  and  broken.  Parts  of  its  area  are  rocky  and  without 
vegetation;  other  parts,  lying  above  the  limit  of  timber,  are  composed' 
of  high  grass  lands,  while  the  timber  is  found  on  the  slopes  of  the 
ridges  and  in  the  valleys  of  the  creeks.  The  underbrush  is  heavy  in 
the  valleys  and  becomes  sparser  on  the  ridges.  The  timber  consists 
of  silver  lir,  hemlock,  and  a  little  red  fir,  all  of  poor  quality. 

The  timber  can  be  logged  on  the  north  to  Lake  Crescent  by  way  of 
Barnes  Creek,  and  on  the  south  down  Boulder  Creek  into  Elwha  River. 
It  will  be  very  expensive  getting  the  timber  out  of  this  township,  as 
owing  to  the  steepness  of  the  ridges  it  will  have  to  be  run  down  by 
chutes  to  the  streams. 

Forest  conditions  in  T.  29  N.,  R.  8  W.,  Wasliington. 

Timbered  area acres. .  20,  480 

Rocky  area do 640 

Mountain  meadows do 1,  920 

Total  stand  of  timber feet  B.  M . .  288,  500,  000 

Average  stand  per  acre feet. .  14, 100 

Depth  of  humus inches. .  2 

Litter Light. 
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Statistic^!  offorext  free.s  in  2\  29  N.,  R.  8  TF.,  W<(>^]i'ni<jion. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir.             

Million 
ft.  B.  M. 

117J 
152J 

Feet. 

105 
76 
84 

Inches. 

21 
18 
19 

Feet. 
21 
14 
17 

Per  cent. 
9 

3 
3 

Per  cent. 
6 
9 
8 

Years. 
142 
122 
128 

Hemlock 

Silver  fir 

Township  29  North,  Range  9  West. 

This  township  is  in  the  main  drained  by  the  Soleduck  River  and  its 
north  fork.  Its  area  is  mountainous,  steep,  and  very  rugged.  The 
soil  is  clav  and  gravel.  The  underbrush  in  the  river  valleys  is  dense, 
but  on  the  uplands  is  light.  The  timber  is  chiefly  made  up  of  fir, 
with  considerable  hemlock  and  a  trifling  amount  of  other  species.  The 
fir  is  of  good  quality,  except  on  the  high  divides  where  it  becomes 
small.     The  hemlock  and  fir  are  of  poor  quality. 

The  timber  can  be  logged  to  Soleduck  River,  with  the  exception  of 
that  in  a  few  sections  in  the  north  which  can  be  logged  direct  to  Lake 
Crescent.  The  Soleduck,  however,  is  not  a  drivable  stream,  and  it 
will  be  necessar}^  to  construct  a  railroad  up  its  valley.  Outside  of  the 
timber  in  the  immediate  A^alley  of  the  Soleduck  this  township  will  be 
expensive  to  log,  owing  to  the  steepness  of  the  slopes  and  the  rugged- 
ness  of  the  countrv. 


Fored  conditions  in  T.  29  N.,  R.  9  W.,  Washington. 

Timbered  area acres. 

Mountain  meadows do . . 

Total  stand  of  timber feet  B.  M. 

Average  stand  per  acre feet. 

Depth  of  humus inches. 

Litter 

Statistics  of  forest  trees  in  T.  29  N.,  R.  9  W.,  Washington. 


22,  400 

640 

555,  000,  000 

24,  800 

2 

Light. 


Trees.                , 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Cedar  

Million 
ft.  B.  M. 

306^ 

165 

3 

79 

Feet. 

125 
85 
83 

175 
88 

Inches. 
23 
20 
16 
40 
18 

Feet. 
27 
12 
17 
49 
17 

Per  cent. 
3 
8 
5 

9 

4 

Per  cent. 
6 
15 

4 
6 

Years. 
160 
140 
125 
180 
125 

Hemlock 

Spruce 

Silver  fir 
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TowNSHir  29  North,  Range  10  West. 

This  township  is  drained  ahnost  entirely  by  Soleduck  River.  Its  sur- 
face is  nearly  all  steep,  broken,  and  rug-ged,  rising*  to  a  great  elevation 
in  the  south  part.  Soil  is  clay  and  gravel.  Underbrush  is  dense.  The 
timber  is  chiefly  tir  juid  hemlock,  with  a  trifling  amount  of  silver  fir. 
It  is  all  of  good  quality  and  stands  ver}^  heavily  in  the  northern  part 
of  the  township. 

The  timber  can  be  logged  to  Soleduck  River,  with  the  exception  of 
a  few  sections  in  the  southwest  corner,  which  can  best  be  logged  to 
the  Kalawa.  It  will  be  expensive  to  transport  the  lumber  down  to 
the  river,  owing  to  the  steepness  and  ruggedness  of  the  country,  but 
it  can  be  done  by  building  skid  roads  up  the  main  branches  of  the 
river  and  chutes  down  the  hillsides. 

Forest  conditions  in  T.  29  N.,  R.  10  W.,   Washington. 

Timbered  area acres . .  23,  040 

Total  stand  of  timber feet  B.  M. .  862,  000,  000 

Average  stand  per  acre feet. .  37,  400 

Depth  of  humus inches. .  2 

Litter Light. 

Statistics  offorM  trees  in  T.  29  N.,  /?.  10  W.,   Washington. 


Trees. 


Fir 

Cedar  . . . 
Hemlock 

Spruce  - . 
Silver  fir. 


stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Million 
ft.  B.  M. 

Feet. 

Indies. 

Feet. 

Per  cent. 

345 

180 

27 

32 

3 

4 

100 

25 

22 

8 

418 

130 

18 

25 

4 

2 

180 

48 

43 

2 

93 

138 

19 

29 

3 

Diseased.      Age 


Per  cent 

6 

1=^ 

6 

4 


Years. 
198 
156 
134 
180 
130 


Township  29  North,  Range  11  West. 

This  township  is  drained  mainl}^  by  the  North  Fork  of  Kalawa 
River.  Its  surface  is  nearly  all  steep  and  rolling-  and  broken  in  the 
south.  The  soil  is  clay  and  gravel.  The  underbrush  is  heavy.  It  is 
heavily  timbered  with  hemlock  and  fir,  .some  silver  fir,  and  a  trifling" 
amount  of  spruce  and  cedar.  The  timber  is  good,  excepting-  on  the 
high  divides,  where  the  elevation  has  prevented  its  development. 

This  timber  can  be  logged  to  the  North  Fork  of  Kiilawa  River, 
with  the  exception  of  an  area  on  the  south  line,  which  can  be  logged 
to  the  South  Fork  of  Kalawa  Riv^er. 
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Forest  conditions  in  T.  29  N.,  li.  11  W.,  Waslungton. 

Timbered  area - acres. 

Burned  area - do .  . 

Total  8tand  of  timber - feet  B.  M. 

Average  stand  per  acre feet. 

Depth  of  humus inches. 

Litter 

Statistics  of  forest  trees  in  T.  29  N.,  R.  11  W.,  Washington. 


22, 440 

600 

889,  250,  000 

39,  600 

3 

Medium. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir          

Million 
ft.  B.  M. 

255^ 

8 
.     456 
9| 
160 

Feet. 
215 
101 
133 
207 
141 

Inches. 
42 
29 
26 
53 
31 

Feet. 
48 
24 
51 
57 
37 

Per  cent. 
/ 

8 

11 

15 

4 

Per  cent. 
5  . 
19 
8 
5 
6 

Years. 
235 
161 
151 
200 
158 

Cedar  

Hemlock 

Spruce  

Silver  fir 

Township  29  North,  Range  12  West. 

This  township  is  drained  in  the  main  by  the  Nortli  Fork  of  Kalawa 
River.  Its  surface  is  very  steep  and  broken,  with  the  exception  of 
the  north  tier  of  sections,  which  consist  of  gently  rolling  land.  Soil 
is  clay  and  gravel  along  the  creeks  and  rivers,  while  on  the  uplands  it 
is  ston}^  Underbrush  is  dense.  The  timber  consists  mainly  of  hem- 
lock and  fir,  with  some  silver  fir  and  spruce  and  a  little  cedar,  all  of 
good  quality. 

This  timber,  with  the  exception  of  that  in  the  northern  portion,  can 
be  logged  into  the  North  Fork  of  Kalawa  River,  although  this  is  a 
poor  logging  stream,  with  low  banks  and  insufficient  water  for  driving. 
A  better  plan  for  logging  the  township  would  be  to  construct  a  rail- 
road along  the  valley  of  this  stream.  The  timber  would,  however,  in 
any  case  be  expensive  to  handle,  requiring  chutes  to  transport  it  to 
the  railroad  or  the  river. 

Forest  conditions  in  T.  29  N. ,  jR.  12  W. ,  Washington. 

Timbered  area acres. .  22,  240 

Burned  area do 800 

Total  stand  of  timber feet  B.  M . .  1, 152,  500,  000 

Average  stand  per  acre feet. .  51,  800 

Depth  of  humus inches. .  3 

Litter : Medium. 
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,SUUistiCf<  of  forest  trees  III.  T.  JU  X.,  IL  IJ  IT.,   Wdsliinyton. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Cedar  

Million 
ft.  B.  M. 

387 
22^ 

519 
99 

125 

Feet. 
219 
134 
137 
211 
140 

Inches. 
45 
43 
22 
66 
26 

Feet. 
59    • 
25 
29 
69 
35 

Per  cent. 
5 
9 

7 
7 
3 

Per  cent. 
8 
18 
10 

5 
5 

Years. 
221 
204 
143 

214  ; 

149 

lU'inluck 

Spruce  

Silver  tir 

Township  29  North,  Range  13  West. 

This  township  is  drained  mainly  by  Soleduck  River,  which  flows 
through  the  middle.  A  small  part  in  the  southeast  is  drained  b}^  the 
Kalawa  and  in  the  northwest  by  Dickey  River.  The  valley  of  the 
Soleduck  contains  much  timbered  bottom  land  and  two  small  prairies, 
Shuwah  and  Maxfield,  and  considerable  areas  of  the  township  have 
been  burned.  The  country  between  the  rivers  is  steep,  rolling,  and 
broken  in  the  eastern  part  of  the  township,  while  in  the  western  part 
it  is  gently  sloping.  The  soil  is  clay  and  loam  on  the  bottom  lands, 
while  the  uplands  are  gravelly.  Underbrush  is  everywhere  dense. 
The  timber  is  chiefly  fir,  spruce,  and  hemlock,  all  of  good  quality.  The 
fir  stands  a  ery  heavily  along  Soleduck  and  Kalawa  rivers.  The  hem- 
lock is  found  mostly  in  the  eastern  part  of  the  township,  on  the  high 
ridges.  Cedar  is  very  scattering  in  this  township  and  is  of  poor 
quality. 

The  timber  can  be  logged  into  Soleduck  River,  with  the  exception  of 
a  small  tract  in  the  northwest  corner,  from  which  the  timber  should 
be  taken  to  the  East  Fork  of  Dickey  River,  and  another  small  portion 
in  the  southeast,  which  should  go  to  the  Kalawa  River.  The  last  is 
a  good  logging  stream  during  winter  season. 

Forest  conditions  in  T.  29  N.,  R.  13  W.,  Washington. 

Timbered  area acres. .  21,  960 

Burned  area do . . .  800 

Prairie  area do. . .  280 

Stand  of  timber feet  B.  M. .  1,  086, 000,  000 

Average  stand  per  aere feet. .  49,  500 

Depth  of  humus inches. .  3 

Litter Medium. 
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Statistics  of  forest  trees  in  T.  29  N.,  R.  13  W,  Washington. 
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Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Percent. 

Per  cent. 

J  ears. 

Fir 

384 
4 

206 
122 

46 
46 

57 
30 

6 

9 

9 
34 

220 
211 

Cedar  

Hemlock 

454 

120 

19 

22 

5 

9 

147 

Spruce 

196J 

195 

57 

61 

3 

5 

193 

Silver  fir 

m 

151 

28 

32 

3 

5 

158 

Township  29  North,  Range  14  West. 

This  township  is  drained  by  the  East  and  West  Forks  of  Dickey 
River.  Along  the  east  streams  and  other  branches  is  some  timbered 
bottom  land,  while  between  them  the  country  is  steep  and  rugged. 
The  soil  is  clay  and  loam  along  the  rivers  and  in  the  swamps,  while 
the  uplands  have  gravel  and  clay  soils.  Underbrush  is  everywhere 
dense. 

The  timber  is  mainly  hemlock,  spruce,  and  cedar,  more  than  half 
being  hemlock.  This  and  the  spruce  are  of  good  quality.  The  cedar 
is  large  but  overripe,  most  of  it  having  dead  tops.  There  is  a  small 
amount  of  fir  in  the  township,  mainly  in  the  east  tier  of  sections. 

The  timber  can  all  be  logged  to  Dickey  River,  which  is  a  good  logging 
stream  below  the  forks  in  winter.  It  can  also  be  logged  cheaply  with 
tramways  and  railroads  built  up  the  valleys  of  the  river  and  its 
branches. 

Forest  conditions  in  T.  29  N. ,  R.  14  W. ,  Washington. 

Timbered  area acres. .  23, 000 

Total  stand  of  timber feet  B.  M. .  788,  000,  000 

Average  stand  per  acre feet. .  34,  300 

Hmnus inches. .  4 

Litter Heavy. 

Statistics  of  forest  trees  in  T.  29  N.,  R.  14  W.,  Wasldngton. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
ft.  B.  M. 

19 

78^ 

47U 
219 

Feet. 
211 
142 
127 
189 

Inches. 
48 
47 
20 
57 

Feet. 
53 
23 
22 
65 

Per  cent. 
5 
9 
5 
2 

Per  cent. 

8 

23 

9 

5 

Years. 
215 
195 
150 
190 

Cedar  

Hemlock 

Spruce  

196 
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Township  29  North,  Kange  15  West. 

This  township  ])orders  on  the  Pacific  coast,  the  coast  line  runnincr 
throuoli  the  west  tier  of  sections.  It  also  contains  the  south  end  of 
Ozette  Lake.  The  surface  is  rolling-  and  the  banks  of  some  of  the 
creeks  are  quite  steep.  It  contains  numerous  swamps  covered  with  a 
thick  growth  of  cedar.     The  soil  is  a  deep,  red  clay  loam. 

The  timber  consists  of  hemlock,  cedar,  and  spruce  of  second-class 
quality.  The  cedar  is  in  the  main  very  large,  but  has  hollow  trunks, 
and  most  of  the  trees  are  dead  at  the  top.  Hemlock  is  mostl}^  small. 
Spruce  is  rough  and  knotty  and  stands  mostly  along  the  coast,  although 
in  some  cases  along  the  banks  of  the  creeks.  The  timber  in  the  east- 
ern part  of  this  township  can  be  logged  to  Dickey  Kiver,  that  in  the 
northern  to  Ozette  Lake,  and  that  in  the  western  to  the  Pacific. 

Forest  conditions  in  T.  29  N.,  R.  15  TF.,  Washington. 

Timbered  area acres. .  19,  200 

Total  stand  of  timber feet  B.  M. .  744,  750,  000 

Average  stand  per  acre feet. .  38,  800 

Depth  of  humus inches . .  3 

Litter Heavy. 

Statistics  of  forest  trees  in  T.  29  N.,  R.  Jo  W.,  Washington. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

Cedar  

228| 

107 

46 

22 

9 

28 

210 

Hemlock 

367 

123 

19 

20 

5 

9 

'    152 

Spruce  

149 

180 

51 

50 

3 

5 

149 

Township  30  North,  Range  9  West. 

This  township,  lying  in  the  northern  part  of  the  reserve,  includes 
nearly  all  of  Lake  Crescent.  The  surface  of  the  township  is  rugged 
and  mountainous,  the  only  exception  being  along  the  north  line  and 
the  valley  of  Lyre  River.  The  soil  is  clay  in  the  lowlands  and  gravel 
upon  the  mountains.  Underbrush  is  very  dense.  This  township  is 
heavily  timbered,  mainly  with  lir  and  hemlock,  with  a  little  cedar  and 
spruce. 

The  timber  can  all  be  logged  to  Lake  Crescent  and  Lyre  River,  with 
the  exception  of  a  small  tract  in  the  western  part,  which  is  tributary 
to  the  East  Twin  River.  At  present  the  Seattle  Logging  Company 
has  a  logging  railroad  built  from  Port  Crescent,  on  the  Strait  of  Juan 
de  Fuca,  to  a  point  near  the  north  line  of  this  township,  its  intention 
having  been  to  continue  this  road  along  Lyre  River  to  the  outlet  of 
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the  lake,  when  all  the  thnber  tributary  to  the  lake  can  be  logged  into 
Lake  Crescent  and  thence  towed  in  rafts  to  the  end  of  the  railroad. 

Forest  conditions  in  T.  30  K,  E.  9  TF.,  Washington. 

Timbered  area acres. .  22,  336 

Lake  area <^lo. . .  4,  352 

Burned  area tlo —  1, 115 

Total  stand  of  timber feet  B.  M. .  875,  750,  000 

Average  stand  per  acre feet. .  39,  200 

Depth  of  humus inches. .  3 

Litter Light. 

Statistics  of  forest  trees  in  T.  30  N.,  R.  9  TI'.,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

I 'ears. 

Fir 

5491 

170 

36 

45 

5 

194 

Cedar  

48J 

115 

31 

24 

9 

25 

162 

Hemlock 

203^ 

122 

16 

23 

6 

9 

138 

Spruce  

16^ 

58 

174 

45 

54 

2 

5 

192 

Silver  fir 

163 

34 

47 

2 

6 

166 

Township  30  North,  Range  10  West. 

This  township  is  in  the  northern  tier  of  the  reserve.  Its  surface  is 
steep  and  mountainous,  with  the  exception  of  a  strip  of  bench  land  in 
the  southern  part  along  Soleduck  River.  The  soil  consists  of  gravel 
and  clay,  w^hile  the  high  divides  are  ver^^  stony.    Underbrush  is  dense. 

Timber  consists  mosth^  of  fir  and  hemlock.  The  fir  is  all  of  good 
quality,  and  in  the  western  part  of  the  township  is  all  large.  Most  of 
the  hemlock  is  small  in  size  and  of  second  class.  Along  the  south  line 
of  this  township  is  a  small  amount  of  western  white  pine  of  good 
quality.  More  than  half  of  this  township,  including  the  entire  north- 
western portion,  has  been  burned  over,  destroying  nearly  all  the  timber. 

The  timber  on  this  township  can  in  the  main  be  logged  to  Soleduck 
River,  which  is  a  good  logging  stream  during  the  winter  season,  while 
the  northern  part  of  it  can  be  logged  by  means  of  a  railroad  to  be  built 
from  Lake  Crescent. 

Forest  conditions  in  T.  30  X.,  R.  10  jr.,  Washington. 

Timbered  area acres. .  8, 685 

Burned  area do. . .  14,  355 

Stand  of  timber feet  B.  M. .  397,  500 

Average  stand  per  acre feet. .  45,  800 

Depth  of  humus inches..  2 

Litter Heavy. 
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Statistics  of  forest  trees  in  T.  30  i\^,  R.  10  11'.,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
ft.  B.  M. 

228 

9 

160i 

Feet. 
213 
104 
128 

Inches. 
46 
34 
23 

Feet. 
52 
22 
30 

Per  cent. 
19 
6 
26 

Per  cent. 
5 

7 
6 

Years. 
236 
200 
145 

Cedar  

Hemlock 

Township  30  North,  Range  11  West. 

This  township  lies  in  the  northern  part  of  the  reserve.  Its  surface 
is  broken  and  very  rugged,  excepting  in  the  southern  part,  along  the 
Soleduck  Kiver,  which  is  gently  rolling.  Its  soil  is  clay  or  gravel  along 
the  river,  while  the  upland  is  very  rugged.  Underbrush  is  dense 
evervwhere. 

The  timber  consists  chiefly  of  fir  of  good  quality.  The  cedar  and 
hemlock  are  scattering  and  of  poor  quality,  having  been  to  a  large 
extent  destroyed  by  fire.  The  spruce  is  good  and  is  found  onl}^  in 
small  amounts  along  Soleduck  River  and  Bear  Creek. 

The  timber  in  this  township  can  all  be  logged  into  Soleduck  River, 
with  the  exception  of  a  small  tract  in  the  northern  part  of  the  town- 
ship which  can  be  logged  into  the  Pysht  River.  That  part  of  the 
township  which  can  be  logged  into  the  Soleduck  can  be  gotten  out  very 
cheaply;  that  along  Bear  Creek,  however,  just  to  the  north,  will  be 
somewhat  expensive,  as  it  will  be  necessary  to  build  a  railroad  or  tram- 
way to  the  timber. 

Two-thirds  of  the  area  of  this  township,  including  practically  all  of 
the  high  land  outside  of  the  immediate  valley  of  the  Soleduck,  has  been 
burned,  being  part  of  one  of  the  great  burns  of  this  region. 

Forest  conditions  in  T.  30  N.,  R.  11  TF.,  Washington. 

Timbered  area acres. .  7, 935 

Burned  area do 15, 105 

Total  stand  of  timber feet  B.  M. .  375,  250,  000 

Average  stand  per  acre feet. .  47,  400 

Depth  of  humus inches. .  3 

Litter Heavy. 
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Statistics  of  forest  trees  in  T.  30  N.,  B.  11  TK,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
ft.  B.  M. 

216 
19i 

104 
22 
14 

Feet. 
218 
127 
128 
198 
137 

Inches. 
41 
41 
21 
59 
19 

Feet. 
73 
28 
25 
59 
30 

Per  cent. 
10 
11 
15 
12 
8 

Per  cent. 

8 

19 

11 

6 

7 

Years. 
217 
199 
145    . 
201 
147 

Cedar  

Hemlock 

Spruce  

Silver  tir 

Township  30  North,  Range  12  West. 

The  northern  part  of  this  township,  which  is  one  of  the  northern 
tier  of  townships  of  the  reserve,  is  steep,  broken,  and  rocky,  descend- 
ing southward  to  the  valley  of  Soleduck  River,  which  is  mostly  level 
bench  land.  The  underbrush  is  dense  and  varied  in  character.  The 
timber  consists  mainly  of  fir,  hemlock,  and  spruce,  with  but  little 
cedar  or  silver  fir.  The  fir  and  spruce  are  of  good  quality,  but  have 
to  a  large  extent  been  destroyed  by  fire.  The  hemlock  is  small  and 
poor.  The  cedar  is  very  scattering,  and  found  mostly  along  the 
streams. 

The  timber  on  this  township  can  all  be  logged  to  the  Soleduck  River, 
which  is  a  good  logging  stream  during  the  winter  season.  The  work 
of  moving  the  timber  from  the  northern  part  of  the  township  will, 
however,  be  somewhat  expensive,  owing  to  the  rugged  character  of 
the  country. 

Forest  conditions  in  T.  30  N. ,  R.  IS  W. ,  Washington. 


Timbered  area acres. . 

Burned  area do . .  . 

Prairie  area do. . . 

Total  stand  of  timber feet  B.  M.  . 

Average  stand  per  acre feet. . 

Depth  of  humus inches. . 

Litter 

Statistics  of  forest  trees  in  T.  30  N.,  R.  12  IF.,  Washington. 


17, 165 

5,750 

125 

746,  000,  000 

43,  400 

3 

Medium. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Cedar  

Million 
ft.  B.  M. 

413 

15^ 

19H 
84 
42 

Feet. 
238 
129 
126 
218 
164 

Inches. 
51 
45 
20 
54 
26 

Feet. 
70 
28 
31 

72 
47 

Per  cent. 
29 
22 
24 
36 

t 

Per  cent. 

10 

20 

9 

7 

6 

Years. 
231 
180 
139 
211 
165 

Hemlock 

Spruce  

Silver  fir 

200 
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Township  30  North,  Range  13  West. 

This  township  comprises  the  headwaters  of  the  East  Fork  of  Dickey 
River  and  Hoko  River,  also  a  small  part  of  the  drainaoe  basin  of  the  Sole- 
duck,  includino-  Lake  Pleasant.  In  the  eastern  part  of  the  township 
is  a  heavy  ridoe.  rising-  to  an  altitude  of  2,540  feet,  which  is  ver}'  steep 
and  ])roken.  In  the  northwestern  part  the  township  is  also  composed 
of  high  hills,  rising  to  an  altitude  of  1,700  feet.  The  divide  separat- 
ing the  East  Fork  of  Dickey  River  from  the  Hoko  is  low,  the  valle^-^s  of 
the  two  streams  being  practically  one.  About  Lake  Pleasant  in  the 
southeast  corner  is  much  level  land,  including  two  patches  of  prairie. 

The  soil  is  clay  and  loam  along  the  rivers,  with  red  clay  on  the  ridges. 
The  prairie  land,  however,  about  Lake  Pleasant  is  very  gravelly  and 
stonv.     The  underbrush  is  dense. 

The  timber  consists  of  lir,  cedar,  hemlock  and  spruce.  The  fir  is 
abundant  in  the  eastern  part  of  the  township  and  is  all  of  good  quality. 
The  cedar,  though  large,  is  poor.  Hemlock  is  all  good  except  along 
the  streams,  where  it  is  small  and  poor.  The  spruce,  all  of  first- 
class  quality  and  very  large,  is  found  near  the  rivers  and  about  Lake 
Pleasant. 

The  timber  on  the  north  of  the  divide,  between  Hoko  and  Dickey 
rivers,  can  be  logged  down  the  valley  of  Hoko  River  by  means  of  a 
railroad,  since  the  river  is  not  large  enough  to  float  logs.  The  southern 
part  of  the  township  can  be  similarly  logged  b}^  means  of  a  railroad  up 
the  valley  of  the  Dickey.  In  the  southeast  corner  about  Lake  Pleasant 
the  timber  can  be  logged  directly  into  the  Soleduck,  w  hich  is  a  drivable 
stream. 

Forest  conditions  in  T.  30  N.,  R.  13  jr.,  Washington. 

Timbered  area acres. .  21,  760 

Burned  area do ...  3, 150 

Prairie  area do . . .  410 

Total  stand  of  timber feet  B.  M. .  894,  750,  000 

Average  stand  per  acre feet. .  41, 100 

Depth  of  hnmns , inches. .  3 

Litter Medium. 

Statistics  of  forest  trees  in  T.  30  N.,  R.  13  W.,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Cedar  

Hemlock 

Spruce  

Million 
ft.  B.  M. 

42| 
394i 
236J 
146  J 

Feet. 
243 
144 
105 
226 
143 

Indies. 
54 
51 
21 
62 
24 

Feet. 
77 
30 
29 
81 
36 

Per  cent. 
14 
20 
17 
24 
5 

Per  cent. 
9 
19 
9 
6 
5 

Years. 
223 
202 
142 
209 
150 

Silver  fir 

> 

X 


H 
cc 
< 

0. 


y- 

a: 
O 
a. 
ui 
cc 

_l 
< 

z 
z 
< 

I- 

CC 


> 
I- 


? 

H 


-.  IT     -  «P^- 

_J 

c^^^^ 

*>-jrACfif .  o-*"*  *■   ."''■-".JBPM 

^'^s 

IMS 

;.    '           '"-J 

-»    .^hJjW^^iiiBiSiK-  :tW  .  J^IWHITI 

i:-^  ;,v'^^&l'  '-■i^-ji^'2^^^'  /*/^ 

m^  .-V'-. "^        \i^ 

'  '*^£-  '^'^  iSRFff "^ 

if'   "^ 

^^'^^^S-^KBKtmlr'^-  -^*^'**    '^'^^'  Jjui^^Km^ 

'VS  '    ^Mf^^^^^^^^'           •          «' i^              MCJF    Wm^-^^f/f^^^^^^^ "  '^^^^■'^^Str  ^^^^^^H 

V  -    C. 

" »  '^            '  ""IS  BB(B|HHfcr  i-^i^  ■^  -.■,'*  • '-  "*  ' 

^^ 

^^.,^^3^..,:-- '  .       --"•-  ,.j^ 

-»  r^ 

IIMHHHI^^WHH^^S^^.' 

^-^K^i^ 

i*ka-  "m--2ySi>»-  ' 

^ftH^     '  -  ■  ■*'^'!(R^^''^SF 

iiiii\«ii-^*?^5^  -^ 

■  ,w^^  ■*■"'                 idi^ '  •»■'  •^^wpt'^  • 

■    >*^ 

**■-  ■  ^.^^E^'^^s^r^ 

'^M^^^^'^Z^ 

^K"  .*■ ''•"'  v^'.l  ■■'a 

I'  ^■;i. 

^«?-  "lifiPPi 

M..'  -:"!^ffli 

**^^ 

^  ■;  ;iii-^;^^ -^   -^ 

^^^^W^^r- 

.ij». 

SlI-  WCMM^^^mB^^^M'':-'^*x^i^(^i 

^jBbBHBPB^I^^^^K.  >^.-  iJ 

o 


U 
OJ 
I/) 

of 

UJ 

en 


u 
o 


u 

I 


I- 


o 

LU 

LH 

CH 
UJ 
I- 
LLl 


< 

5  ^ 


UJ 
UJ 


UJ 
UJ 
QC 

I- 

o 
o 


UJ 

I 


QC 


> 

LU 

> 

o: 

CD 

_l 
< 

u 

C3 
O 

-I 
O 

UI 

o 


o 

CO 

h-" 


u 

111 

CO 

of 
III 

UJ 

1- 

UJ 

<- 

_j 

^ 

u. 

< 

O 

Q 

I 

1- 

^ 

oc 

o 

1- 

T' 

UJ 

UJ 

- 

u. 

^ 

■+ 

m 

UJ 

UJ 

nr 

Cd 

h- 

:^ 

O 

O 

_i 

S 

UJ 

X 

u. 

r 

O 

Z 

1- 

CO 

O 

H 

C5 

2 

00 

§ 

d 

O 

u 

q: 

CO 

C5 

ri 

UJ 

;7 

UJ 

nr 

D 

h- 

o 

u: 

^ 

O 

u 

o 

UJ 

_l 

I 

I 

UJ 

> 

T 

O 

1- 

DQ 

< 

^ 

1- 

_ 

UJ 

CC 

III 

< 

ll 

a 

LJ 

o 

O 

ON 

U. 

:^ 

^ 

O 

z 

QC 

tJ- 

UJ 

1- 

cc 

> 

!;5 


DODWELL  AND  RixoN.]     OLYMPIC    RESERVE,    WASHINGTON. 


201 


Township  30  North,  Range  14  West. 

This  township  lies  in  the  northwestern  part  of  the  reserve  and  con- 
tains Dicke}^  Lake  near  the  center  in  sees.  9  and  16. 

The  surface  is  steeply  rolling  on  the  east,  rising  to  a  height  of  1,500 
feet.  The  western  and  much  the  greater  part  of  the  township  is  gen- 
tle rolling  land,  with  much  level  bottom  land  heavily  timbered  near 
the  foot  of  Dickey  Lake.  The  soil  is  clay  and  loam  in  the  bottom 
lands,  while  the  uplands  are  composed  of  red  clay.  Underbrush  is 
very  dense. 

The  timber  is  chiefly  cedar,  hemlock,  and  spruce,  more  than  half 
the  timber  on  the  township  being  composed  of  hemlock.  This  stands 
heavily  in  the  eastern  part  of  the  township  and  is  of  good  quality, 
while  that  on  the  west  is  small  and  poor.  The  cedar  is  very  large  but 
poor,  being  of  value  only  for  shingle  bolts.  The  spruce,  which  is 
found  mainly  near  Dickey  Lake  and  along  the  streams,  is  of  good 
quality.  The  general  outlet  for  this  timber  is  to  the  south  down  the 
West  Fork  of  Dickey  River.  This,  however,  is  not  large  enough  for 
driving  logs,  but  shingle  bolts  and  small  timber  can  be  driven  during 
the  winter  season.  A  better  outlet,  however,  would  be  by  way  of  a 
railroad  crossing  the  divide  above  Dickey  Lake  and  going  down 
Hoko  River  to  the  Strait  of  Juan  de  Fuca. 

Forest  conditions  in  T.  30  N. ,  R.  14  W. ,  Washington. 

Timbered  area acres. .  16,  000 

Burned  area do 160 

Timbered  bottom  lands do 830 

Total  stand  of  timber feet  B.  M. .  883,  500,  000 

Average  stand  per  acre feet. .  55,  200 

Depth  of  humus inches. .  3 

Litter Light. 

Statistics  of  forest  trees  in  T.  30  N.,  R.  14  W.,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Cedar  

Hemlock 

Spruce  

Silver  fir 

Million 
ft.  B.  M. 

6 

200 

485 

132^ 

60 

Feet. 

228 

129 

125 

182 

157 

Inches. 
54 
51 
21 
51 
34 

Feet. 
55 
24 
23 
52 
40 

Per  cent. 
3 
9 
6 
3 
2 

Per  cent. 
6 
30 
9 
5 
4 

Years. 
240 
216 
152 
190 
165 

202 
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Township  30  North,  Range  15  West. 

This  township,  in  the  northwestern  part  of  the  reserve,  contains 
most  of  Ozette  J^ake.  which  comprises  approximately  the  equivalent 
of  eleven  sections  in  the  middle  of  the  township.  Aside  from  this  lake 
the  area  of  the  township  is  entirel}^  forested. 

The  surface  is  in  the  main  gently  rolling,  sloping  toward  the  lake  on 
both  sides.  The  soil  is  clay  and  loam  on  the  bottom  land  and  on  the 
upland  it  is  red  clay.     The  underbrush  is  dense. 

The  timber  consists  of  hemlock,  cedar,  and  spruce;  mainly  of  the  first 
two  species.  On  the  east  side  of  the  lake  the  hemlock  is  of  good  quality ; 
that  on  the  west  is  poor  and  small.  The  cedar  is  of  poor  quality  in  all 
parts  of  township,  though  large  east  of  the  lake.  The  trunks  are  com- 
monly short  and  hollow  at  the  base,  but  can  be  used  for  shingles. 
Spruce  is  of  good  quality  and  very  large.  It  is  found  mainly  on  the 
bottom  lands  bordering  the  lake. 

The  timber  can  be  logged  to  Ozette  Lake,  which  can  be  reached  by 
a  railroad  up  Hoko  River  from  the  Strait  of  Juan  de  Fuca,  or  it  could 
be  milled  at  the  lake  and  carried  out  as  lumber. 

Forest  conditions  in  T.  SO  N,,  R.  15  W.,  Washington. 

Timbered  area acres. .  14,  080 

Timbered  bottom  lands do. . .  1,  695 

Total  stand  of  timber feet  B.  M. .  591,  250,  000 

Average  stand  per  acre feet. .  42,  000 

Depth  of  humus inches . .  3 

Litter Medium. 

Statistics  of  forest  trees  in  T.  SO  JV.,  R.  15  TI',  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

Cedar 

223 

109 

41 

23 

9 

37 

199 

Hemlock 

278 

114 

19 

21 

4 

1 

145 

Spruce  

90i 

173 

47 

46 

3 

5 

177 

Township  30  North,  Range  16  West. 


This  is  a  fractional  township,  consisting-  of  parts  of  the  eastern  tier 
of  sections  along  the  Pacific  coast.  The  total  area  of  the  township 
does  not  exceed  two  sections.  Its  surface  is  gently  rolling,  dropping 
to  the  coast  by  a  rocky  bluff  ranging  in  height  from  (30  to  160  feet. 
The  underbrush  is  dense. 

The  timber  consists  of  cedar,  hemlock,  and  spruce,  and  is  all  of 
poor  quality.     It  can  b(».  loggcnl  to  the  eastward  into  Ozette  Lake. 


> 


a 
> 


< 
a 


t- 

CE 
O 

a. 

LU 

a: 
< 

Z 
< 


> 
H 
z 
lij 

I- 


^ 

't 


h-' 

oo" 

(j 

UJ 

CO 
of 

UJ 

DO 

I- 

U 

o 

_l 

UJ 

X 


U 
UJ 
CO 

C£ 
UJ 


o 


UJ 

X 


Ui 

> 


< 

O 

O 


C3 
CO 


O 
UJ 

CO 

DC 
UJ 
> 

a: 

DQ 


Ul    ^ 

t- 

UJ    "^ 


<    DC 

Q      .- 

5^ 

1- 

UJ    H 
UJ 
U.   in 

O 

UJ 
UJ 
DC 

t- 

UJ 

O 

QC 
Q. 
CO 


-»-f  fl^.'i,^ 


DC 


ro 

u 

UJ 

CO 

DC 

UJ 

UJ 


Q 


UJ 
UJ 


UJ 

UJ 

q: 

I- 

cr 


DODWELL  AND  RixoN.]     OLYMPIC    KESERVE,   WASHINGTON.  203 

Forest  conditions  in  T.  30  N. ,  R.  16  W. ,  Washington. 

Timbered  area acres. .  1,  280 

Total  stand  of  timber feet  B.M. .  31, 000,  000 

Average  stand  per  acre feet. .  24,  200 

Depth  of  humus inches. .  2 

Litter Light. 

Statistics  of  forest  trees  in  T.  30  N.,  R.  16  W..,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Cedar  

Million 
ft.  B.  M. 

13f 

9i 

7f 

Feet. 

92 

103 

163 

Inches. 
40 
20 
40 

Feet. 
22 
19 
37 

Per  cent. 
8 
5 
2 

Per  cent. 
39 
8 
5 

Years. 
200 
143 
163 

Hemlock 

Spruce  

Township  31  North,  Range  14  West. 

This  township  is  in  the  northwestern  part  of  the  reserve.  The 
northern  part  of  it  rises  to  an  altitude  of  2,000  feet  above  sea  level, 
from  which  the  land  descends  southward  to  the  broad  valley  of  Big 
River,  a  tributary  of  Ozette  Lake,  and  eastward  to  Hoko  River.  Most 
of  the  area  is  rolling-  land,  with  low  ridges.  The  soil  is  clay  and  loam 
on  the  bottom  lands,  while  the  uplands  are  also  clay,  but  quite  stony 
in  places,  especially  in  the  northern  part  of  the  township.  The  under- 
brush is  very  dense. 

The  timber  consists  of  hemlock,  cedar,  and  spruce,  with  considerable 
silver  fir  and  a  little  red  fir.  The  total  stand  is  very  heav3%  this  being 
one  of  the  most  heavily  timbered  townships  of  the  State.  The  hem- 
lock is  mainly  of  good  quality  and  with  a  heavy  stand,  especially  in 
the  northern  part  of  the  township.  The  spruce  also  is  very  large  and 
of  good  quality,  being  found  mainly  on  the  bottom  lands  in  the  south 
half  of  the  township.  The  cedar  timber  is  large,  but  of  poor  quality. 
It  can,  however,  be  used  for  shingles. 

With  the  exception  of  a  small  tract  in  the  northwest  corner,  the 
timber  in  this  township  can  all  be  logged  into  Hoko  River,  which  is  a 
good  logging  stream,  with  good  banks  and  sufiicient  water  during 
winter  season  to  drive  them.  Another  outlet  is  by  railroad  from  the 
Strait  of  Juan  de  Fuca  up  Hoko  River  and  across  a  low  divide  to  the 
valley  of  Big  River.  The  southern  part  of  the  township  can  be  logged 
very  cheapl}^,  but  the  northern  part,  being  hilly,  will  be  more  expensive. 
It  is  probable  that  in  this  part  of  the  township  chutes  will  have  to  be 
employed  for  the  transportation  of  timber. 
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Forest  conditions  in  T.  31  N.,  R.  14  W.,  Washington. 

Timbered  area acres. 

Timbered  bottom  land do. . 

Total  stand  of  timber feet  B.  M. 

Average  stand  per  acre feet. . 

Depth  of  humus inches. . 

Litter 

Statistics  of  forest  trees  in  T.  31  N.,  R.  14  W.,  Washington. 


23,  040 

3,945 

1,171,750,000 

508,  600 

3 

Medium. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

1 
Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

Fir 

31 

219 

56 

71 

4 

230 

Cedar  

291f 

116 

54 

30 

10 

33 

219 

Hemlock 

539 

127 

26 

31 

4 

9 

148 

Spruce  

181 

188 

53 

63 

2 

5 

198 

Silver  fir 

129 

147 

35 

40 

2 

159. 

Township  31  North,  Range  15  West. 

This  full  township  lies  in  the  northwestern  part  of  the  reserve,  near 
the  coast.  The  land  rises  at  the  summit  to  an  altitude  of  over  1,000 
feet,  from  which  it  descends  on  all  sides  and  is  drained  by  several  small 
streams  to  the  Pacific  Ocean  and  to  Ozette  Lake  to  the  south.  In  the 
southern  part  is  considerable  bottom  and  swamp  land. 

The  underbrush  is  very  dense,  being"  made  up  of  a  great  variety  of 
plants. 

The  entire  area,  with  the  exception  of  a  few  acres  burned,  is  tim- 
bered with  a  heavy  stand,  consisting  mainly  of  cedar  and  hemlock, 
with  some  spruce  and  a  little  silver  fir.  The  cedar  is  very  large,  but 
of  poor  quality,  and  makes  a  heavy  stand  in  the  southern  part  of  the 
township.  The  hemlock,  which  is  mainly  in  the  northern  part  of 
the  township,  is  of  good  qualit}^  The  spruce  timber  is  very  large  and 
excellent.  It  has  a  heavy  stand  on  the  bottom  lands  in  the  southern 
part  of  the  township. 

The  timber  in  the  northern  part  of  this  township  will  have  to  be 
logged  to  Ozette  River,  that  in  the  southern  part  of  it  to  Ozette  Lake, 
or  bv  railroad  from  Hoko  River  through  a  low  divide.  It  can  be 
logged  A'ery  easily  and  cheaply. 

Forest  conditions  in,  T.  31  N.,  R.  15  IT.,  Washington. 

Timbered  area acres. .  23,  040 

Burned  area do . . .  60 

Timbered  bottom  land do. . .  2,  800 

Total  stand  of  tind)er feet  B.  M. .  982,  000,  000 

Average  stand  per  acre feet. .  42,  600 

Depth  of  lunnus inches. .  4 

Litter Heavy. 
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statistics  of  forest  trees  in  T.  31  K,  R.  15  W.,  Washington. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

Cedar  

370^ 

Ill 

48 

30 

10 

35 

219 

Hemlock 

429 

122 

23 

26 

5 

8 

144 

Spruce  

128 

184 

49 

54 

3 

o 

195 

Silver  fir 

54J 

149 

33 

38 

2 

5 

159 

Township  31  North,  Range  16  West. 

This  is  a  fractional  township  upon  the  Pacific  coast,  consisting  of 
sees.  24,  25,  and  36  and  fractional  sees.  1,  12,  13,  23,  26,  and  35, 
together  with  Flattery  Rocks,  in  sec.  21,  and  Ozette  Island,  in  sees.  28 
and  33.  The  township  includes  Ozette  Indian  Reservation,  which  com- 
prises parts  of  sees.  23,  24,  25,  and  26. 

The  surface  is  mainly  a  gentle  slope  toward  the  sea,  dropping  off  on 
the  coast  line  by  a  steep,  rocky  bluff  ranging  in  height  from  100  to 
200  feet.     The  underbrush  is  very  dense. 

The  timber  consists  of  cedar,  hemlock,  and  spi'uce,  all  of  poor 
qualit}^  It  can  all  be  logged  to  Ozette  River,  which  flows  through 
the  township  and  is  a  good  logging  stream.  There  is,  however,  no 
harbor  at  its  mouth;  consequently  it  will  be  necessary  to  manufacture 
the  timber  on  the  spot  or  ship  it  out  by  railroad. 


Forest  conditions  in  T.  31  N.,  R.  16  W.,  Washington. 

Timbered  area acres. 

Burned  area do. . 

Total  stand  of  timber feet  B.  ]M . 

Average  stand  per  acre feet. 

Depth  of  humus inches . 

Litter 

Statistics  of  forest  trees  in  T.  31  N.,  R.  16  W.,  Washington. 


3,  520 
55 

96,  750,  000 

27,  500 

3 

Medium. 


Trees. 

Stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Cedar  

Million 
ft.  B.  M. 

53^ 

26^ 

16| 

Feet. 

101 

98 

160 

Inches. 
34 
18 
39 

Feet. 
19 
20 
38 

Per  cent. 
10 
6 
2 

Per  cent. 
40 
10 
4 

Years. 
208 
141 

178 

Hemlock 

Spruce  
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Township  32  North,  Range  14:  West. 

This  township,  in  the  northwestern  part  of  the  reserve,  has  a  broken, 
hilh'  surface  drained  to  the  eastward  by  Sekiu  River.  In  the  northern 
part  of  the  township  the  land  rises  to  an  altitude  of  1,000  feet,  and 
in  the  southern  part  to  a  height  of  1,800  feet.  The  soil  is  red  clay 
and  sandy,  and  ston}^  on  the  divides  and  on  the  banks  of  the  creeks. 
The  underbrush  is  verv  dense. 

The  timber  can  all  be  logged  to  the  Sekiu  River,  with  the  exception 
of  that  in  a  small  tract  in  the  southwest  corner  of  the  township,  which 
can  be  logged  down  the  Suez.  Sekiu  River  is  a  poor  logging  stream, 
not  having  sufficient  water  for  driving  large  logs,  although  shingle 
bolts  can  be  driven  during  the  winter  season.  The  valley  along  the 
river  affords  a  good  route  for  a  railroad,  which  can  be  built  very 
cheaply  into  this  township. 

This  is  the  most  heavily  timbered  township  in  the  reserve,  and  one 
of  the  most  heavily  timbered  in  the  State  of  Washington.  The  timber 
consists  chiefly  of  hemlock  and  silver  flr,  of  large  size  and  excellent 
quality.  The  cedar  timber,  though  large,  is  poor.  Spruce  is  very 
scattering,  being  found  only  on  the  creeks  and  along  the  Sekiu  River. 
Fir  timber  is  limited  to  a  small  area,  most  of  it  being  in  the  northeast 
corner  of  the  township. 

Forest  conditions  in  T.  32  N. ,  R.  14  W. ,  Washington. 

Timbered  area acres. .  23,  040 

Total  stand  of  timber feet  B.  M. .  1,  360,  000,  000 

Average  stand  per  acre feet. .  59,  000 

Depth  of  humus inches. .  3 

Litter Medium. 

Statistics  of  forest  trees  in  T.  32  N. ,  R.  14  W. ,  Washington. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Million 
ft.  B.  M. 

37| 
286^ 
669 

34| 
332 

Feet. 
205 
119 
134 
187 
155 

Inches. 
45 
50 
28 
41 
33 

Feet. 
50 
30 
33 
53 
42 

Per  cent. 
4 
9 
4 
2 
3 

Per  cent. 

7 
28 
7 
4 
5 

Years. 
218 
220 
152 
195 
163 

Cedar  

Hemlock 

Spruce 

Silver  fir 

Township  32  North,  Range  15  West. 

This  is  a  fractional  township,  consisting  of  sees.  19  to  36,  inclusive, 
and  the  south  half  of  sees.  13  to  18,  the  remainder  of  the  township 
})('ino-  inchidod  in  the  Makah  Indian  Reservation.  Sees.  18  and  li)  are 
fractional,  as  they  extend  to  the  Tacilic  Ocean. 
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The  surface  is  very  steep  and  broken  in  the  northeast  and  southeast 
corners.  The  balance  of  the  area  is  rolling,  with  level  bottom  land 
along  the  Suez  River  The  soil  is  a  clayey  loam  on  the  bottom  lands, 
with  red  clay  and  sand  on  the  uplands.     The  underbrush  is  very  dense. 

The  timber  on  this  township  can  all  be  logged  to  ^,he  Suez  River. 
This  has  good  banks  and  sufficient  water  in  the  winter  season  for 
driving  logs,  but  as  there  is  no  harbor  south  of  Cape  Flattery  on  this 
coast  it  will  be  necessary  to  build  a  road  of  some  kind  from  Neah  Bay 
to  the  mouth  of  Suez  River. 

The  hemlock  and  cedar  timber,  in  the  east  and  south  parts  of  this 
township  are  of  good  quality,  but  on  the  west  they  are  very  small  and 
poor.  The  spruce  timber  is  large  and  of  good  quality.  It  is  found 
along  the  rivers  and  in  the  bottom  lands. 

Forest  conditions  in  T.  32  N. ,  R.  15  W. ,  Washington. 

Timbered  area acres. .  12,  800 

Timbered  bottom  lands do. . .  1, 195 

Total  stand  of  timber feet  B.  M. .  579, 000,  000 

Average  stand  per  acre feet. .  45,  234 

Depth  of  humus inches. .  4 

Litter Light. 

Statistics  of  forest  trees  in  T.  82  N.,  R.  15  W.,  Washington. 


Trees. 

stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Fir 

Cedar  

Hemlock 

Spruce  

Silver  fir 

Million 
ft.  B.  M. 

221 

241^ 
78J 
38 

579 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

107 
117 
175 
150 

42 
21 
45 
32 

24 
26 
50 
41 

10 
4 

2 
2 

30 

8 
5 
4 

210 
141 
191 
161 

Township  32  North,  Range  16  West. 

This  is  a  small  fraction  of  a  township,  comprising  parts  of  sees.  25 
and  26  only,  with  a  total  area  of  less  than  one  square  mile,  immediately 
on  the  Pacific  coast.  The  surface  is  steep  and  rolling,  with  a  sharp 
bluff  on  the  coast  line.  The  underbrush  is  very  dense.  The  timber 
consists  mainly  of  cedar,  very  large  and  of  poor  quality.  It  can  be 
gotten  out  easily  to  the  coast. 

Forest  conditions  in  T.  32  N.,  R.  16  W.,  Washington. 

Timbered  area acres. .  640 

Total  stand  of  timber feet  B.  M. .     16,  500,  000 

Average  stand  per  acre feet. .  25,  800 
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Statistics  of  forest  frn's  !  I)  T.  S2  N.,  11.  16  IT.,  Washington. 


Trees. 

stand. 

Height. 

Diameter, 

Clear. 

Dead. 

Diseased. 

Age. 

Cedar  

Million 
ft.  B.  M. 

10 
5 

Feet. 
105 
100 
160 

Inches. 
48 
17 
40 

Feet. 
24 
22 
44 

Per  cent. 
10 
9 
2 

Per  cent. 
40 
12 
6 

Years. 
210 
130 
180 

Hemlock 

Spruce 

Township  33  North,  Range  14  West. 


This  is  a  fractional  township,  bordering  on  the  Strait  of  Juan  de 
Fuca.  It  comprises  sees.  19  and  28  to  35,  together  with  fractional 
sees.  17,  18,  20,  21,  22,  26,  27,  and  36,  with  a  total  area  of  approxi- 
mately 14  square  miles.  The  surface  is  steep  and  broken  with  many 
can3^ons,  the  land  rising  to  a  height  of  1,060  feet.  The  soil  is  cla}^  or 
sand.     The  underbrush  is  very  dense  everywhere. 

The  timber  on  this  township  can  all  be  logged  to  the  strait  very 
cheaply  by  means  of  roads  built  up  the  creeks,  but  as  there  are  no 
good  harbors  along  this  part  of  the  coast  it  will  be  necessary  to  make 
small  booms  of  the  logs  and  tow  them  to  some  safe  harbor  up  the 
coast. 

The  timber  is  chiefly  hemlock  and  silver  fir  of  good  quality.  The 
cedar  though  large  is  of  inferior  quality.  The  spruce  timber,  found 
merely  along  the  strait,  is  excellent.  The  fir  timber  is  found  mainly 
in  the  southern  part  and  is  of  excellent  quality. 


Forest  conditions  in  T.  33  N.,  R.  14  W.,  Washington. 

Timbered  area acres. 

Total  Htand  of  timber feet  B.  M. 

Average  stand  per  acre feet. 

Depth  of  humus inches. 

Litter 


8,960 

395,  750,  000 

44,  200 

3 

Medium. 


Statistics  of  forest  trees  in  T.  33  N.,  R.  14  W.,  Washington. 


Trees. 


Fir 

Cedar  

Hemlock 
Spruce  . . 
Silver  fir 


stand. 

Height. 

Diameter. 

Clear. 

Dead. 

Diseased. 

Age. 

Million 
ft.  B.  M. 

Feet. 

Inches. 

Feet. 

Per  cent. 

Per  cent. 

Years. 

n 

213 

47 

49 

4 

6 

225 

20| 

115 

48 

30 

9 

28 

218 

236 

138 

29 

33 

4 

8 

155 

32 

196 

53 

55 

3 

5 

212 

99^ 

154 

34 

41 

3 

6 

167 

CASCADE  RANGE  FOREST  RESERVE,  OREGON,  FROM  TOWNSHIP  28  SOUTH 
TO  TOWNSHIP  37  SOUTH,  INCLUSIVE;  TOGETHER  WITH  THE  ASH- 
LAND FOREST  RESERVE  AND  ADJACENT  FOREST  REGIONS 
FROM  TOWNSHIP  28  SOUTH  TO  TOWNSHIP  41  SOUTH, 
INCLUSIVE,  AND  FROM  RANGE  2  WEST  TO  RANGE 
14  EAST,  WILLAMETTE  MERIDIAN,  INCLUSIVE 


BY 


JOHX    B.    I.EIBERG 
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CASCADE  RANGE  AND  ASHLAND  FOREST  RE- 
SERVES AND  ADJACENT  REGIONS. 


By  John  B.  Leiberg. 


TOPOGRAPHICAIi  FEATURES. 

The  region  discussed  in  this  report  consists  of  a  tract  of  country  in 
the  southern  portion  of  the  State  of  Oregon,  between  longitude  121^ 
and  123°  west,  and  between  latitude  42°  and  43°  45'  north.  It  contains 
4,676,360  acres.  It  comprises  the  central  and  upper  areas  of  the 
Rogue  and  Klamath  river  basins,  together  with  a  small  portion  of 
the  watershed  of  the  Upper  South  Umpqua  River. 

The  region  is  divided  into  two  nearly  equal  portions  by  the  main 
range  of  the  Cascades,  which  strikes  through  it  in  an  almost  due  north- 
south  direction.  The  two  regions  thus  formed,  the  western  and  the 
eastern  slope,  present  many  very  dissimilar  characteristics  in  their 
orographical  and  general  topographical  features. 

REGION  WEST  OF  THE  CASCADES. 

The  orographical  features  of  the  region  west  of  the  Cascade  Range 
are  the  backbone  and  lateral  ridges  of  that  range  chiefly,  supplemented 
in  the  southern  areas  by  portions  of  the  Siskiyou  Mountains  and  their 
northward-projecting  spurs,  and  in  the  northern  districts  by  the  Rogue 
River-Umpqua  divide  and  its  system  of  southerly  laterals. 

The  Cascade  Range  is  the  principal  mountain  system.  If  we  may 
judge  from  rock  exposures  in  the  region  of  the  Upper  Umpqua 
forks,  the  central  core  of  the  range  is  a  broad,  massive  axis  com- 
posed mainly  of  porphj^ry.  It  is,  in  most  localities,  overlain  and 
capped  by  immense  deposits  of  volcanic  rocks,  lava  of  various  ages, 
pumice  detritus,  lapilli,  and  the  like.  Its  summit  from  Diamond  Lake, 
the  northernmost  point  of  the  region  included  in  this  report,  to  the 
California  line  is,  broadly  speaking,  a  plateau-like  area  with  a  mean 
elevation  of  6,000  feet.  Its  width  varies  from  nearly  10  miles  in  the 
region  south  of  Diamond  Lake  to  2  miles  at  the  head  of  the  Middle 
Fork  of  Rogue  River,  and  to  4  miles  a  short  distance  north  of  Klamath 
Gap.      The  summit  plateau  is  capped  in  many  localities  by  rocky 
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coinb.-i,  or  is  broken  by  short,  steep  escarpments,  while  here  and  there 
rise  from  it  volcanic  cones  whose  fires  have  hmo-  since  become  extinct. 

The  slope  stretch i no-  westward  from  the  summit  consists  of  a  region 
with  a  mean  elevation  of  4,000  feet.  Like  the  summit  plateau  of  the 
range,  it  is  covered  mostly  with  volcanic  rocks.  It  is  not,  however,  a 
lava-covei'ed  reo-ion  throu^-hout,  as  is  commonlv  believed.  The  west- 
WW  sections  present  many  exposures  of  magnesian  rocks  and  along 
the  central  areas  of  Dead  Indian  Creek  these  rocks  are  only  very 
thinl}^  covered  by  lava.  The  western  slope  is  widelv  furrowed  ])y  the 
numerous  canyons  which  form  the  Rogue  River  drainage  system. 
The  slopes  of  the  canyons  are  usuall}^  steep  and  rocky,  but,  with  the 
exception  of  the  upper  portions  of  the  main  Rogue  River  forks,  the 
canyons  are  of  no  great  depth.  Irregular  crests  and  ridges,  gen- 
erallv  of  low  elevation,  separate  the  various  canyons,  which  occa- 
sionalh^  expand  into  flats.  All  of  these  flats  have  the  appearance  of 
having  at  some  period  been  lake  bottoms  formed  by  lava  streams 
which  temporarily  dammed  the  different  drainage  channels. 

The  entire  tract  here  termed  ''the  western  slope  of  the  main  range 
of  the  Cascades"  has  a  width  of  35  miles.  It  rises  abruptly,  with  a 
steep,  bold  front  in  the  southern  portion,  and  not  so  steep  in  the 
northern,  from  a  depression  which  forms  a  sort  of  dividing  line 
between  the  eastern  terminations  of  the  Coast  Ranges  and  the  Cas- 
cades. The  depression  is  in  the  form  of  a  valley  4  to  5  miles  wide 
along  Bear  Creek,  an  afliuent  of  Rogue  River. 

In  the  region  imder  consideration  the  Cascade  Range  is  cut  in  two 
b}^  Klamath  Gap.  The  gap  is  a  narrow  canyon  through  which  the 
waters  of  the  Upper  Klamath  region  find  their  way  to  the  ocean. 
In  its  canyon  form  the  gap  commences  on  the  eastern  side  of  the 
range  at  the  point  where  Klamath  River  emerges  from  the  marshes 
at  the  foot  of  Upper  Klamath  Lake.  The  upper  portion  of  the  can- 
yon, which  is  all  that  comes  within  the  scope  of  this  examination, 
consists  of  a  narrow  trough  varying  from  one-third  to  IJ  miles  in 
width  and  is  excavated  through  a  lava  formation  which  evidently  here 
is  of  very  great  thickness.  The  slopes  of  the  canyon  are  steep  and 
rocky,  and  the  bottom,  in  the  upper  portion  of  its  course,  is  but  little 
wider  than  the  breadth  of  the  stream.  A  few  miles  below  the  point 
where  the  canvon  crosses  the  southern  border  of  Oresfon  and  enters 
California  it  attains  a  width  of  2  miles  or  more.  Klamath  Gap  is 
supposed  to  have  been  at  some  time  a  powerful  factor  in  modify- 
ing the  extensions  of  the  flora  of  the  Cascades  and  the  Sierra,  but 
the  upper  portions  of  the  gap  are  nmch  too  narrow  in  many  places 
ever  to  have  formed  an  effectual  barrier  against  floral  migrations  or 
extensions. 

Orographically  Klamath  Gap  separates  the  Cascade  Range  from  the 
northward  extensions  of  the  Sierra  Nevada.     If  the  gap  did  not  exist 
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the  southern  Cascades  might  be  viewed  as  constituting  a  portion  of  the 
Sierra  system  geologically  as  well  as  orographically.  But  so  far  as 
rock  exposures  permit  us  to  form  an  opinion,  it  appears  that  the  por- 
phyry axis  of  the  Cascades  and  the  flanking  deposits  of  magnesian 
rocks  have  their  extensions  in  the  Siskivou  Mountains  and  not  in  the 
Sierras  across  the  gap. 

The  volcanic  character  of  the  Cascades  has  already  been  mentioned. 
The  summit  of  the  range  from  Mount  Thielsen,  near  the  south  end  of 
Diamond  Lake,  to  the  southern  edge  of  T.  38  S.,  is  dotted  with 
numerous  extinct  volcanic  cones.  Some  of  them  are  imposing  peaks, 
as  Mount  Thielsen,  Union  Peak,  and  Mount  Pitt,  the  latter  reaching 
a  height  of  9,760  feet,  or  about  4,700  feet  above  the  plateau  summit. 
Other  cones,  mostly  unnamed  or  locally  known  generically  as  "goose- 
nests,"  attain  elevations  of  500  feet  to  1,200  feet  abov^e  the  general 
summit  level  of  the  range.  The  cones  and  peaks  present  various 
aspects.  The  smaller  ones,  which  are  the  most  symmetrical  in  appear- 
ance, are  usually  truncated  cones  with  a  comparatively  shallow  central 
depression.  Others,  like  Mount  Scott  and  Mount  Pitt,  present  a  sym- 
metrical outline  when  viewed  at  a  distance,  but  are  found  to  be  of 
rough  and  irregular  shape  on  close  inspection.  The  more  elevated 
cones  and  peaks  have  been  subject  to  moderate  glacial  erosion,  suffi- 
ciently intense,  however,  to  modify  materially  the  original  outlines  of 
the  cones.  Some  appear  to  have  had  their  vents  lateral  from  the  first, 
in  others,  toward  the  later  periods  of  their  existence,  fresh  craters  or 
fissures  opened  far  down  on  their  slopes  and  as  a  result  huge  masses 
of  the  cone  were  blown  out. 

The  cones  and  peaks  are  also  of  difl'erent  ages.  As  one  center  of 
activity  died  out  another  arose  some  distance  away.  Some  of  the 
cones  are  extremely  ancient,  their  fires  quenched  ages  ago;  others 
appear  to  have  ejected  volcanic  material  until  within  comparatively 
recent  times,  geologically  speaking.  From  the  difference  in  erosion 
between  the  two  classes  we  may  conclude  that  the  smaller  and  better 
preserved  ones  are  the  younger,  and  that  the  larger  and  more  eroded 
peaks  are  the  more  ancient.  It  is  certain,  however,  that  within 
recent  geologic  times,  after  a  long  period  of  quiescence,  several  of  the 
larger  and  older  centers  of  volcanic  activity  in  the  range  suddenly 
broke  out  and  sent  forth  great  quantities  of  remarkably  rough,  highly 
vesicular  lava.  Especially  noteworthy  in  this  respect  are  Mount  Pitt 
and  Mount  Brown,  the  latter  situated  about  4  miles  south-southeast  of 
the  former.  Surrounding  their  bases,  and  in  the  region  between  them, 
are  large  areas  covered  with  the  rough  vesicular  type  of  lava  alluded 
to  which  has  been  so  recently  emitted  that  as  yet  no  vegetation,  except 
lichens  and  mosses,  has  obtained  foothold  on  the  rough  and  barren 
surface  of  the  flows. 

One  of  the  most  remarkable  of  the  volcanic  centers  in  this  region 
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is  ill  r.  ;>4  S.,  K.  5  E.  It  consists  of  tive  craters  grouped  around  a 
common  center  jind  covering"  an  area  of  18  square  miles.  Its  igneous 
activity  ceased  ages  ago,  but  while  in  operation  there  were  emitted 
from  its  craters  vast  masses  of  a  homogeneous  tj^pe  of  lava  which 
flowed  in  all  directions.  It  is  one  of  the  most  ancient  igneous  centers 
in  this  portion  of  the  range. 

Several  of  the  extinct  volcanoes  now  contain  lakes  in  the  former 
craters.  Such  is  the  case  in  the  locality  mentioned  above,  but  famous 
above  all  others  in  this  respect  stands  Crater  Lake.  This  lake  occu- 
pies a  deep  depression  on  the  summit  of  the  range,  nearly  circular  in 
outline,  hence  crateriform.  The  depression  is  supposed  to  be  due  to 
the  subsidence  of  a  large  peak  or  cone  which  formerly  existed  here, 
or  to  the  rending  asunder  and  subsequent  violent  depression  of  the 
peak  hy  volcanic  eruptions  of  great  energ}". 

The  ejecta  from  the  volcanoes  have  been  of  three  general  classes, 
namely,  lava  of  various  compositions,  pumice,  and  lapilli  or  small 
fragments  of  rock  which  lack  the  coarsely  cellular  structure  of  the 
pumice.  Much  of  the  lava  has  apparently  come  from  fissures,  but 
the  pumice  and  lapilli  have  been  forced  out  through  crateriform  open- 
ings. In  the  category  of  ejecta  must  also  be  classed  the  large  quantities 
of  brecciated  lava  which  occur  plentifully  throughout  the  volcanic 
areas  of  the  western  slope.  This  material  can  not  be  traced  to  any 
crater,  but  appears  to  have  been  forced  out  through  fissures  in  a 
thick  plastic  state.  In  its  course  to  the  surface  angular  fragments  of 
rock  were  torn  from  the  fissured  strata  through  which  it  was  forced. 
These  angular  pieces  of  hard  rock  projecting  from  the  surface  of  the 
lava  b}^  reason  of  unequal  weathering  make  these  brecciated  masses  con- 
spicuously rough  and  uneven  on  their  surfaces.  While  nowhere  com- 
prising a  very  large  area  they  occur  in  so  many  localities  that  their 
aggregate  acreage  is  considerable.  Remarkably  hard  and  barren,  and 
usually  entirely  devoid  of  soil  covering,  these  breccias  do  much  toward 
thinning  the  average  forest  stands  in  the  regions  where  they  occur. 

The  character  of  the  lava  ejected  by  the  proper  volcanic  vents  varies 
greatly.  The  older  lavas  usually  are  hard  and  massive,  but  in  some 
localities  exhibit  a  short,  irregular,  thin  slaty  (cleavage.  The  more 
recent  lavas,  on  the  other  hand,  are  extremely  rough  and  vesicular. 
Between  the  two  extremes  are  found  innumerable  modifications. 

The  surface  of  the  pumice  deposit  varies  from  a  fine,  almost  ash-like 
detritus,  to  coarse  angular  fragments  a  foot  or  more  in  diameter. 
Enormous  quantities  were  ejected  from  every  vent  on  the  range  north 
of  the  southern  boundary  of  township  34,  burying  deeply  the  summit 
and  immediate  slopes.  The  pumice  deposit  extends  westward  about 
18  miles  from  the  summit  of  the  range.  It  is,  and  has  been,  of  impor- 
tance in  many  ways.  It  has  filled  up  the  crevices  and  smoothed  out 
the  asperities  of  many  of  the  lava  fields.     It  has  filled  the  bottoms 
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of  many  of  the  valleys,  and  has  made  large,  level,  and  compara- 
tively fertile  flats  where  otherwise  would  have  been  a  narrow,  rocky 
trough.  As  a  water  sponge  its  present  importance  is  very  great. 
South  of  Union  Peak  the  pumice  is  more  or  less  mixed  with  lapilli, 
consisting  of  porphyritic  rocks.  These  lapilli  appear  to  have  been 
blown  out  partly  through  the  vent  in  that  peak,  and  partly  through 
a  number  of  smaller  cones  situated  between  Union  Peak  and  the  head 
of  the  Middle  Fork  of  Rogue  River.  Many  of  these  lapilli  are  so 
little  altered  by  their  passage  through  the  throat  of  a  volcano,  that  the 
iron  sulphides,  which  they  contain  in  great  abundance,  have  not  even 
been  desulphurized.  The  lapilli  are  exactly  similar  to  the  porphyry 
dikes  which  are  found,  uncapped  by  lava,  throughout  the  region  of 
the  headwaters  of  the  South  Umpqua  River,  30  to  40  miles  northward. 

South  of  the  Middle  Fork  of  Rogue  River  the  pumice  deposits  cease 
or  become  very  thin  and  scattering.  The  crest  of  the  range  is  a  mass 
of  rough,  uneven  lava  flows,  in  some  places  slightly  smoothed  over  by 
deposits  of  lapilli,  which  take  here  the  place  of  the  pumice  detritus 
farther  north.  The  part  played  by  the  pumice  in  smoothing  the 
asperities  of  the  lava  can  nowhere  be  seen  to  better  advantage  than  in 
the  marked  contrast  oflered  by  the  Cascades  summit  outside  and  within 
the  pumice-covered  area. 

Almost  the  entire  drainage  of  the  western  slope  finds  its  way  into 
Rogue  River.  The  exceptions  consist  of  a  few  small  streams,  mere 
creeks,  in  the  southern  areas,  which  flow  into  Klamath  River. 

The  chief  forks  of  Rogue  River  are  the  North,  the  Middle,  and  the 
South.  The  afiluents  which  form  the  North  Fork  head  partly  in  the 
Rogue  River-Umpqua  divide  and  partly  in  the  Cascades  between 
Mount  Thielsen  and  Union  Peak.  The  tributaries  of  the  Middle  Fork 
head  in  the  region  between  Union  Peak  and  Klamath  Point,  while  those 
which  form  the  South  Fork  rise  on  the  slopes  of  the  broad  platform 
which  skirts  the  base  of  Mount  Pitt  on  the  north,  west,  and  south.  A 
large  portion  of  the  drainage  from  the  extreme  southern  areas  finds 
its  way  into  the  main  river  direct  through  Bear  Creek,  Indian  Creek, 
the  Big  Butte  Creek  systems,  and  various  lesser  tributaries. 

The  canvons  of  the  North  Fork  which  head  in  the  Cascades  rise  in 
ridges  deeply  covered  with  pumice  and  in  flats  which  are  sometimes 
grassy  and  marshy.  Many  of  the  canyons  are  deeply  excavated  in  the 
soft  and  easily  transported  pumiceous  material.  In  late  years  extensive 
forest  fires  have  greatly  accelerated  the  cutting  process,  which  in  time 
will  doubtless  transfer  most  of  the  pumice  covering  of  the  western  slope 
of  the  range  to  lower  levels.  Although  composed  of  such  soft  and  loose 
material  the  slopes  of  the  canyons  in  the  pumice  belt  stand  at  a  remark- 
ably high  angle,  so  much  so  that  in  many  localities  they  offer  an  impas- 
sable barrier.     The  main  stream  of  the  North  Fork  runs  through  a 
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vallov  whicli  varies  in  width  from  three-fourth.s  of  a  mile  to  3  miles. 
Primai'ily.  it  is  not  a  valley  due  to  erosion,  but  it  was  formed  by  the 
direction  and  position  assumed  by  the  different  Liva  flows  which  have 
covered  the  region.  A  long  time  ago  a  large  portion  of  the  depres- 
sion in  which  the  stream  now  flows  was  a  lake,  made  so  by  a  huge  lava 
dike  crossing  the  valley  near  the  southwest  corner  of  T.  32  S.,  K.  3  E., 
and  the  northeast  corner  of  T.  33  S.,  R.  2  E.  In  this  lake  a  mass  of 
pumice  was  deposited,  which  smoothed  out  the  inequalities  of  the 
original  surface  of  the  depression.  In  process  of  time  the  overflow 
from  the  lake  cut  through  the  dike,  leaving  a  series  of  rapids  and  falls 
behind.  The  river  began  to  excavate  its  channel  through  the  pumice 
material,  cutting  a  trough,  which  at  the  present  time  is  350  to  400  feet 
in  depth  and  is  marked  b}"  live  to  six  terraces.  As  the  river  has  eroded 
its  bed,  various  lava  dikes  and  inequalities  of  the  ancient  bottom  of 
the  valley  have  become  uncovered.  These  have  given  rise  to  peculiar 
and  interesting  narrowings  of  the  stream.  Thus  in  T.  30  S.,  R.  3  E. 
the  entire  volume  of  the  river,  150  to  250  feet  in  width  and  having  a 
depth  of  7  to  9  feet,  in  the  early  summer  stage  of  flow,  is  forced 
through  a  rocky  cleft  5  to  6  feet  in  width.  Similar  places  occur  in 
the  channel  of  the  stream  in  T.  31  S.,  R.  3  E.  The  falls  and  narrow- 
ings in  the  North  Fork  of  Rogue  River  form  insuperable  obstacles  to 
log  driving. 

The  canyons  of  the  Middle  Fork  head  partly  in  pumice-covered 
tracts,  partly  in  rocky  glaciated  areas.  There  commonly  exists  at 
their  heads  one  or  several  small  marshy  or  sedge-covered  glades. 
Three  principal  tributaries  form  the  Middle  Fork.  The  one  farthest 
south  heads  in  a  group  of  small  lakes;  the  middle  one  has  its  rise  in 
a  series  of  large  springs,  numbering  several  hundred,  which  suddenly 
burst  out  from  under  a  lava  cliff'.  The  character  of  the  can3^ons 
of  these  tributaries  of  the  Middle  Fork  is  determined  mostly  by 
the  position  and  thickness  of  the  adjacent  lava  flows.  For  example, 
in  the  case  of  the  southern  affluent  of  the  Middle  Fork  the  canyon 
wall  south  of  the  stream  is  formed  by  a  steep  ridge  of  lava,  which 
rises  1,800  to  2,000  feet  above  the  stream,  while  on  the  north  the 
canyon  wall  is  a  series  of  low,  rocky  terraces,  ending  in  wide  flats 
or  in  low  ridges  of  easy  slope.  The  main  channel  of  the  Middle 
Fork  lies  across  a  level,  or  nearly  level  lava  sheet.  The  stream  has 
made  a  clean  cut  400  to  500  feet  in  depth  through  the  lava,  forming  a 
canyon  of  this  depth  with  nearly  perpendicular  slopes.  The  channels 
of  the  Middle  Fork  and  its  aflOiuents  are  littered  with  large  bowlders, 
and  are  broken  by  falls  and  rapids  near  their  heads,  rendering  them 
unsuita))le  for  log  driving. 

The  drainage  system  of  the  South  Fork  of  Rogue  River  consists 
chiefly  of  one  large  canyon  which  heads  in  the  northern  base  of  IVIount 
l*itt.     It   is  narrow  and  rocky  throughout  its  entire  length,  and  is 
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deeply  sunk  between  steep,  rough  lava  flows.  Near  its  head  the  can- 
yon widens  in  a  few  places  and  contains  several  lakelets,  one  of  which 
is  li  miles  in  length  and  350  to  400  yards  in  width. 

Among  the  streams  which  flow  directly  into  the  main  channel  of 
Rogue  River  the  Big  Butte  and  the  Little  Butte  are  the  most  note- 
worthy. The  former  heads  in  the  western  and  southern  areas  of  the 
base  of  Mount  Pitt.  Its  various  tributaries  are  fed  by  large  springs 
which  issue  from  beneath  the  lava  fields  that  surround  the  peak.  Its 
course  lies  partly  through  canyons  which  here,  as  elsewhere  in  the 
region,  are  fashioned,  as  to  their  depth  and  character  of  slope,  more 
by  the  configuration  of  the  inclosing  lava  flows  than  by  the  effects 
produced  by  stream  erosion,  and  partl}^  through  series  of  broad  flats, 
which  furnish  good  grazing  and  agricultural  facilities. 

Little  Butte  Creek  heads  partly  in  the  southern  base  of  Mount  Pitt, 
and  partly  in  a  series  of  large  flats  in  T.  37  S.,  R.  3  E.  The  largest  of 
the  northern  aflfliuents  has  as  its  reservoir  Fish  Lake,  a  shallow  sheet  of 
clear,  cold  water  4  to  5  feet  in  depth,  2  miles  in  length,  and  400  to  500 
yards  in  width.  Its  water  level,  apparently  not  subject  to  much  vari- 
ation, is  maintained  by  huge  springs  in  the  northeast  corner,  which 
issue  from  under  the  mass  of  recent  lava  between  Mount  Pitt  and 
Mount  Brown.  The  outlet  of  Fish  Lake  is  through  a  narrow  bottom 
inclosed  b}^  banks  75  to  80  feet  in  height.  It  could  readily  be  trans- 
formed into  a  large  reservoir.  Little  Butte  Creek,  although  a  small 
stream,  is  of  importance  from  the  circumstance  that  its  waters  are 
largely  diverted  for  purposes  of  irrigation  in  the  Rogue  River  Plain. 

The  drainage  which  reaches  Klamath  River  from  the  southern  areas 
flows  mostly  by  way  of  Spencer  and  Jenny  creeks,  both  small  streams 
of  little  importance. 

Portions  of  the  summit  of  the  range  and  the  western  slope  owe 
some  of  their  topographic  features  to  glacial  erosion.  In  the  pumice- 
covered  areas  glacial  action  was  either  feeble  or  altogether  wanting, 
except  on  the  highest  summits,  or  the  effects  of  glaciation,  if  it  did 
occur,  are  hidden  under  the  pumice.  Where  the  pumice  thins  out,  a 
few  miles  south  of  Klamath  Point,  the  evidence  of  glacial  action  is 
more  apparent.  The  summit  of  the  range  and  the  eastern  slope  pre- 
sent here  the  most  conspicuous  evidences  of  the  presence  of  glaciers. 
On  the  western  slope  the  evidence  is  much  more  apparent.  The  ice 
tore  out  the  rims  of  many  of  the  craters  and  scooped  out  many  little 
depressions  in  the  broad  lava  field  which  lies  between  Mount  Pitt  and 
the  head  of  Cherry  Creek,  on  the  eastern  side  of  the  range.  These 
depressions  have  filled  with  water  and  now  are  lakes.  In  other  places 
the  ice  flowing  down  from  the  summit  of  the  range  excavated  deep 
channels  on  the  eastern  side  and  spilled  its  load  of  drift  blocks  and 
gravel  at  the  mouths  of  the  canyons  opening  on  the  edges  of  Upper 
Klamath  Lake.     But,  on  the  whole,  with  the  exception  of  the  region 
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coiitorino-  around  the  group  of  five  craters  previously  described,  glacial 
erosion  was  feeble  throughout  the  Cascades  in  this  region.  It  is  difti- 
cult  to  understand  wliv  t»laciation  was  so  much  more  active  in  the 
region  contiguous  to  this  group  of  craters  than  elsewhere.  The 
thickness  of  the  ice  sheet  here  nmst  have  been  manv  hundreds  of 
feet,  and  it  must  have  existed  for  a  long  time.  In  its  descent  to  lower 
levels  it  excavated  a  channel  1,000  feet  in  depth,  which  now  forms  the 
canyon  of  Cherry  Creek.  All  of  the  rocks  over  which  it  passed  are 
deeply  marked  with  straight,  broad  grooves. 

SISKIYOU   MOUNTAINS. 

The  area  of  the  Siskiyou  Mountains  described  in  this  report  com- 
prises 400  square  miles,  the  greater  portion  of  the  range  lying  outside 
the  limits  of  the  present  examination. 

Orographically  the  range  forms  a  connecting  link  between  the  Coast 
Ranges  and  the  Cascades.  InT.  40  S.,  R.  3  E.,  it  swings  out  from  the 
Cascades  in  a  westerly  direction  with  a  narrow,  sharp  curve,  its  por- 
phyries and  serpentine  rocks  coming  to  the  surface  from  beneath  the 
lavas  of  the  western  slope  of  the  Cascades.  The  inner  or  northerly 
curve  of  the  range  presents  a  bold,  steep,  terraced  front.  The  outer 
or  southerly  curve  slopes  away  with  a  more  gradual  descent  toward 
the  Klamath  Valley. 

Where  it  leaves  the  Cascades,  the  crest  line  has  an  elevation  of 
5,200  feet.  It  is  here  a  narrow  backbone  flanked  by  regions  of 
extremely  irregular  surface.  Sharp,  narrow  ridges  set  off  b}^  conical 
elevations  and  alternating  deep  saddles,  with  numerous  intersecting 
ravines  and  canyons,  constitute  the  relief  of  the  upper  slopes  of  the 
range  in  this  locality.  In  T.  40  S. ,  R.  1  E. ,  the  crest  line  rises  to  a 
height  of  7,662  feet  in  a  rocky  elevation  known  as  Siskiyou  Peak  or 
Ashland  Butte,  a  prominent  landmark  for  the  surrounding  region. 

From  Siskij^ou  Peak  westward  the  summit  of  the  range  is  narrow, 
seldom  widening  to  400  yards,  often  a  mere  hogback  a  few  feet  in 
width.  The  northern  slope  for  the  first  2,000  or  3,000  feet  from  the 
summit  is  steep  and  abrupt,  and  the  southern  slope  differs  but  little 
in  its  gradients.  The  central  mass  of  the  range  here,  as  where  it 
leaves  the  Cascades,  is  composed  of  old  eruptive  and  metamorphosed 
rocks,  porphyries,  serpentine,  and  granites.  The  lowest  northern 
slopes  are  largely  made  up  of  talcose  slates  having  a  thinly  laminated 
structure  and  resting  on  granites  and  porphyries.  The  volcanic  cones 
and  vents  and  the  great  lava  flows  and  pumice  deposits  which  are  the 
predominant  features  in  the  geology  of  the  Cascades  in  this  region 
are  absent  from  the  Siskiyou  Mountains. 

The  streams  flowing  from  the  range  lie  in  deep  canyons  whose  origin 
appears  to  be  due  chiefly  to  the  erosive  powers  of  water  and  ice. 
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Most  of  the  larger  canyons  present  clear  evidences  of  the  former 
existence  of  glaciers.  Especially  is  this  the  case  with  the  upper  por- 
tion of  the  canyons  which  head  in  Sterling  Peak,  where  the  streams 
have  not  yet  removed  or  smoothed  out  the  lateral  and  terminal 
moraines  which  roughen  the  bottoms  of  the  valleys  (PL  LXXIII,  A). 

The  streams  usually  rise  in  grassy  glades;  at  least  such  is  the  rule 
with  those  that  head  in  the  main  range.  Most  of  the  glades  are  small 
in  extent;  but  a  few  of  those  which  form  the  heads  of  the  larger  aflu- 
ents  of  Beaver  and  Humbug  creeks,  on  the  southern  slope,  each  con- 
tain several  hundred  acres. 

The  canyons  which  drain  the  northern  slopes  occasionally  widen  in 
their  lower  portions  and  afford  considerable  tracts  of  agricultural  and 
meadow  land. 

In  this  region  the  northern  spurs  of  the  Siskiyous  stretch  north- 
ward to  a  distance  of  20  miles  from  the  main  range.  They  parallel 
the  steep  front  of  the  western  slope  of  the  Cascades,  from  which  they 
are  separated  by  a  strip  of  semiarid  valley  consisting  of  the  basin  of 
Bear  Creek,  a  tributary  of  Rogue  River. 

UMPQUA   MOUNTAINS. 

The  Umpqua  Mountains  comprise  a  wide  strip  of  rough  and  rugged 
country  between  the  Rogue  and  Willamette  rivers,  and  form  the  drain- 
age basin  of  Umpqua  River.  The  examination  extended  only  to  a 
portion  of  the  system  which  forms  the  divide  between  the  upper 
reaches  of  the  Rogue  and  South  Umpqua  rivers,  comprising  350  square 
miles. 

The  divide,  so  far  as  the  examination  went,  consists  of  a  porphyry 
axis  branching  out  from  the  Cascades  in  T.  28  S.,  R.  5  E.,  a  little 
north  of  the  south  end  of  Diamond  Lake,  an  extinct  volcanic  cone 
known  as  Old  Bailey  Mountain  marking  the  point  of  departure.  Its 
course  is  in  a  general  westerly  direction.  Here  and  there,  along  the 
crest  and  flanks  of  the  divide,  the  porphyries,  more  or  less  altered  by 
volcanic  heat,  come  to  the  surface.  Generally,  however,  the  more 
ancient  rocks  are  covered  up  by  deposits  of  the  more  recent  Cascade 
lavas,  but  the  blanket  of  lava  is  not  so  thick  as  along  the  western  slope 
of  the  Cascades,  except  near  the  angle  of  junction  with  this  range. 
Most  of  the  deposits  of  lava  appear  to  have  flowed  from  local  fissures, 
except  where  the  divide  joins  the  Cascades.  At  this  point  volcanic 
cones,  similar  to  those  which  occur  elsewhere  in  that  range,  make  their 
appearance. 

The  summit  of  the  divide  is  in  most  places  a  narrow  crest,  a  mere 
hogback  a  few  feet  in  width.  Abbots  Butte  is,  however,  an  excep- 
tion. This  elevation  is  situated  directly  on  the  main  divide,  but  instead 
of  being  a  narrow  crest  it  is  a  broad,  terraced  volcanic  mass  level 


228  FOREST    RESERVES. 

on  its  suinmit.  Altenuitiiio-  deep  saddles,  where  streams  head  and 
ilow  in  ()})|)osite  directions,  and  hio-h,  roekv.  precipitous  elevations 
make  up  the  crest  line  (PI.  LXXIII,  //). 

The  streams  tlowino-  from  the  rang-e  lie  in  deep  canyons.  Near  their 
sources  the  slopes  are  steep  and  frecpiently  nearly  perpendicular.  At 
the  heads  of  the  laro-cr  streams  usually  are  small  glades,  while  narrow 
stretches  of  level  land  exist  here  and  there  along  the  lower  courses  of 
the  canyons,  particularly  alono-  those  which  flow  into  Rog-ue  Kiver. 

The  general  basin  of  the  South  Umpqua  is  a  broad  east-west  depres- 
sion, with  its  bottom  consisting  of  a  nuiltitude  of  small  canyons  and 
comparativel}^  low  ridges,  the  whole  inclosed  between  high,  rough 
dividing  ranges.  The  landscape  is  remarkably  ditierent  from  that 
which  characterizes  the  drainage  basins  elsewhere  on  either  slope 
of  the  Cascades  in  this  region.  On  viewing  it  in  its  entirety  one 
receives  the  impression  that  the  area  constitutes  one  of  the  primal 
draitiage  basins  in  the  Cascades,  one  which  was  not  affected  by  volcanic 
outl)ursts  to  the  same  extent  as  w^ere  the  other  adjacent  areas,  but 
rimiained  comparatively  free  from  the  great  outpourings  of  lava  which 
so  often  in  the  past  changed  the  aspect  of  other  areas  on  the  western 
slopes  of  the  Cascade  Range. 

REGION   EAST  OF  THE  CASCADES. 

The  eastern  slope  of  the  Cascades  presents  a  sharp  contrast  to  the 
features  which  distinguish  the  western  declivities  of  the  range.  This 
is  mostly  due  to  the  abrupt  rise  of  the  mountains  and  consequent  short- 
ness of  slope.  From  T.  36  S.  northward  to  the  extent  of  the  present 
examination  the  distance  from  base  to  summit  of  the  range  in  an  air 
line  is  from  6  to  10  miles,  as  compared  with  a  general  average  of  30 
miles  on  the  western  side.  South  of  township  35  the  main  range  is 
separated  from  the  plains'  level  by  a  short  intermediate  mountain  mass 
of  volcanic  origin,  Avhich  tills  Ts.  37,  38,  and  39  S.,  R.  6  E.,  with  a 
great  number  of  rough  and  rocky  ridges. 

The  declivities  of  the  eastern  slope  are  generally  steep,  rocky,  and 
irregular,  or  somewhat  terraced  lava  flows.  North  of  T.  36  S.  pumice 
deposits  have  smoothed  out  a  great  many  of  the  lesser  asperities.  Tn 
T.  28  S.,  Rs.  6  and  6i  E.,  there  is  a  broad,  very  gentle  slope  from  the 
plains'  level  to  the  summit  of  the  Cascades  at  the  south  end  of  Diamond 
Lake,  forming  one  of  the  easiest  passes  in  the  range.  The  pass  leads 
to  the  head  of  the  North  Fork  of  Rogue  River. 

The  canyons  on  the  eastern  slope  are  of  two  general  classes:  (i)  short 
and  straight  canyons,  with  abrupt  slopes  and  descents;  (2)  longer  can- 
yons with  an  obli(|ue  direction  in  their  relation  to  the  course  of  the 
main  range,  wherci  they  possess  a  more  easy  and  gentle  gradient.  The 
short  and  strai<>'ht  canvons  jii'c  chieflv  canvons  of  erosion.  At  tluMr 
openings  there  is  conunonly  piled  up  a  mass  of  bowlder  drift.     The 
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other  variety  consists  of  depressions  due  to  the  position  and  course 
taken  by  the  inclosing  lava  masses  in  which  the  streams  sometimes 
have  cut  deep  secondary  canyons  and  gorges.  Anna  Creek,  in  Ts.  31 
and  32,  R.  6  E.,  furnishes  an  example  of  the  latter  kind;  while  Three- 
mile,  Cherry,  ajid  Rock  creeks,  in  Ts.  34  and  35,  R.  6  E.,  are  of  the 
former  type. 

The  region  to  the  east  of  the  Cascades  forms,  so  far  as  our  limits 
go,  the  upper  drainage  basin  of  Klamath  River.  The  orographical 
features  of  the  region  consist  of:  (1)  the  Klamath-Deschutes  divide; 
(2)  many  volcanic  ridges  of  varying  altitude,  which  are  more  or  less 
connected,  some  of  which  intersect  the  basin  in  a  north-south  direc- 
tion, while  others  intersect  in  an  east-west  direction. 

The  Klamath-Deschutes  divide  branches  out  from  the  Cascades 
approximately  in  T.  26  S.,  R.  7  E.  It  swings  around  to  the  south- 
ward and  constitutes  a  span  bridging  Klamath  Gap.  The  ridge  is  of 
volcanic  origin,  is  extremely  ancient,  and  may  at  some  past  time  have 
been  of  much  greater  altitude.  If  so  it  would  constitute  a  sort  of 
highway  for  migrations  of  animals  and  plants  from  the  northern 
Sierras  to  the  Cascades,  and  vice  versa. 

The  volcanic  character  of  the  ridges  which  intersect  the  Klamath 
drainage  basin  in  this  region  has  already  been  alluded  to.  Some  of 
these  ridges  have  been  built  up  around  volcanic  vents,  others  are 
irregular  masses  whose  origin  perhaps  is  to  be  sought  in  earth  fissures. 
The  entire  basin  seems  originall}^  to  have  been  a  plateau  area.  The 
lava  outflows  inclosed  many  flats,  which  in  time  became  lakes.  Most 
of  these  lakes  have  been  drained  by  their  waters  cutting  channels 
through  the  lava  dams.  Others  are  in  various  stages  from  marshes 
to  shallow  lakes. 

Extinct  craters  abound.  Some  formed  parts  of  long  ranges,  or 
rather  were  the  centers  from  which  flowed  long  streams  of  lava.  Such 
are  Yamsay  Peak,  Swan  Lake  Point,  Euego  Mountain,  Yainax  Butte, 
and  various  unnamed  craters  in  the  Black  Hills.  Others  occur  as 
isolated  conical  hills  scattered  throughout  the  region.  Some  of  the 
lava  flows  which  came  from  these  vents  spread  out  over  the  region  in 
vast,  flat  sheets,  others  are  heaped  up  in  ridged  and  terraced  masses. 
The  igneous  activity  in  the  basin  is  not  yet  altogether  quenched.  The 
hot  springs  in  the  southern  areas,  which  frequentl}^  lie  in  long  lines, 
indicate  that  there  are  many  pressure  lines  and  fissures  which  are  not 
vet  closed. 

The  northern  area  and  much  of  the  central  are  covered  with  a  layer 
of  pumice.  Some  of  the  pumice  came  from  vents  in  the  Cascades, 
much  of  it  was  ejected  from  craters  in  the  basin,  notably  from 
those  in  the  Yamsa}^  Range.  Near  the  Cascades  the  pumice  deposit 
undoubtedly  is  very  thick.  In  the  eastern  and  southeastern  areas  of 
the  basin  it  is  thin,  in  some  places  not  more  than  4  to  8  feet  in  thick- 
ness, nmch  of  it  evidently  having  been  washed  away. 
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The  plain  or  depression  which  stretches  along  the  base  of  the  Cas- 
cades in  this  region  is  coniparativel}^  narrow,  varying  from  10  to  15 
miles  in  width.  It  consists  of  two  distinct  terraces,  a  northern  and  a 
southern,  the  former  elevated  about  400  feet  above  the  latter.  The 
terraces  connect  through  the  valleys  of  AVilliamson  and  Sprague  rivers 
Avith  the  terrace  or  plain  which  borders  the  central  areas  of  Sprague 
Eiver.  Through  the  valley  of  Sycan  River  the  Sprague  River  terrace 
connects  with  the  lesser  level  areas  which  form  Sycan  Marsh  and 
adjacent  regions.  The  connection  between  each  of  these  terraces  is 
invariably  through  a  stretch  of  narrow  canyon  which  represents  a  cut 
through  a  lava  flow. 

The  southern  terrace  in  front  of  the  Cascades  comprises  the  basins 
of  Upper  Klamath  Lake  with  the  adjoining  marshes,  together  with  a 
portion  of  Lower  Klamath  Lake  and  a  level  vallej^  area  along  the 
lower  portion  of  Lost  River.  This  terrace  contains  450  square  miles 
and  extends  from  the  northern  line  of  T.  33  S.  to  the  Oregon-Cali- 
fornia line. 

Upper  Klamath  Lake  is  mostly  a  shallow  body  of  water.  It  is  a 
lake  chiefly  because  the  lava  flows  at  its  foot  and  at  the  point  near 
Plevna  where  Klamath  River  leaves  the  marshy  areas  have  not  been 
cut  down  sufiiciently  to  drain  the  lake.  If  the  falls  in  Klamath  River 
were  lowered  a  few  feet  the  greater  portion  of  Upper  Klamath  Lake 
would  become  drv. 

The  upper  terrace  is  separated  from  the  lower  by  a  broad,  thick 
lava  flow^  which  stretches  from  northwest  to  southeast,  and  possibly 
may  have  come  from  Mount  Scott  or  adjacent  craters.  The  lava  flow 
created  a  large  lake,  of  which  all  that  remains  is  Klamath  Marsh,  most 
of  its  area  having  been  drained  by  the  Williamson  River  cutting  a 
canyon  through  the  lava  flow  at  a  point  8  miles  east  of  Fort  Klamath. 
The  upper  terrace  stretches  northward  to  the  Klamath-Deschutes 
divide.  Eastward  it  extends  to  the  foot  of  the  Yamsay  Range,  which 
it  follows  southward  along  the  western  base  to  the  head  of  Williamson 
River. 

The  pumice  covering  both  on  the  upper  and  on  the  lower  of  these  ter- 
races was  deposited  when  they  were  deeply  covered  with  water.  The 
present  smoothness  of  their  surface,  only  roughened  by  ancient  beach 
lines  along  higher  levels  and  by  the  courses  of  modern  streams,  proves 
this.  Some  of  the  pumice  appears  to  have  been  thrown  out  as  fine 
particles.  Much  of  it  came  as  large,  coarse  fragments  or  bowlders  a 
foot  or  more  in  diameter. 

The  Sycan  terrace  is  situated  east  of  the  Yamsay  Range  and  has  an 
elevation  of  5,000  feet.  It  likewise  was  a  lake  in  past  geologic  times. 
It  was  formed  by  a  lava  flow  which  came  from  a  crater,  now  extinct, 
situated  in  the  Fuego  Range.  Sycan  River  has  cut  through  the 
obstruction,  the  lake  has  been  drained,  and  a  swampy  tract  known  as 
Sycan  Marsh  now  remains. 
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The  Sprague  River  terrace  consists  of  an  area  bordering  Sprague 
River  westward  from  the  junction  of  its  main  forks.  It  covers 
an  area  of  260  square  miles.  As  in  the  case  of  the  other  terraces,  the 
Sprague  River  area  was  once  a  lake  bottom.  The  lake  owed  its  origin 
to  a  lava  flow  from  the  volcanic  centers  near  Swan  Lake  Point.  Much 
of  this  terrace  has  been  denuded  of  its  pumice  covering  and  the  under- 
lying rough  lava  is  brought  to  view  or  it  is  covered  with  gravel  and 
small  bowlders.     The  terrace  is  a  semiarid  region. 

Here  and  there  throughout  the  entire  Upper  Klamath  Basin  are 
scattered  smaller  terraces  or  flats  more  or  less  completely  surrounded 
by  thick  lava  flows.  One  of  the  larger  is  Swan  Lake  Valley.  This  is 
a  level  tract  inclosed  by  lava  flows  which  came  from  Swan  Lake  Point. 
It  is  remarkable  for  a  thick  deposit  of  diatomaceous  earth,  which 
underlies  the  entire  flat  at  a  depth  of  a  few  feet. 

The  higher  points  in  the  region  show  marks  of  light  glaciation,  but 
the  terraces  and  flats  show  no  clear  evidences  of  the  scoring  or  wear- 
ing effects  of  ice.  Here,  as  in  the  Cascades,  the  smoothness  of  the 
pumice  deposits  proves  either  that  glaciation  preceded  their  deposi- 
tion or  that  the  region  has  not  at  any  time  been  subject  to  the  action 
of  ice.  The  removal  of  the  pumice  down  to  the  underlying  lava  on 
the  Sprague  and  Sycan  terraces  is  due  to  local  effects  of  drainage. 

The  streams  in  the  region  flow  mostly  in  shallow  canyons.  The 
exceptions  are  at  the  points  where  they  have  cut  their  way  through 
lava  flows  stretching  across  their  courses.  Some  of  the  streams,  such 
as  Sprague  River,  have  excavated  their  beds  to  a  depth  of  20  to  80 
feet  below  the  general  level  of  the  terrace  through  which  they  flow, 
and  have  one  or  two  narrow  benches  in  their  troughs  to  mark  the 
stages  of  the  erosive  process.  Owing  to  the  volcanic  nature  of  the 
region  and  the  numerous  Assures  in  the  lava  bed  rock  a  great  many 
of  the  streams  flow  irregularly.  Many  of  them  sink  and  disappear, 
only  to  be  forced  to  the  surface  at  some  other  point.  Williamson 
River  and,  in  part,  Sycan  River  head  in  large  springs  which  suddenly 
burst  out  with  great  force  from  under  thick  masses  of  lava  of  the 
Yamsav  Rano^e.  Such  is  also  the  case  with  Crooked  River  and  Fort 
Creek,  streams  near  Fort  Klamath,  and  with  many  other  lesser  creeks. 

CI.I1MATIC   CONDITIONS. 

Broadly  stated,  the  general  climatic  features,  as  regards  precipita- 
tion, may  be  referred  to  two  classes:  first,  areas  with  an  abundance  of 
precipitation;  and,  second,  areas  characterized  by  semiaridity,  or  a 
low  ratio  of  rainfall.  The  former  are  characteristic  of  the  western 
slope  of  the  Cascades,  the  latter  of  the  eastern,  but  the  range  is 
by  no  means  a  strict  dividing  line  in  all  cases,  as  areas  possessing 
either  feature  are  found  on  both  sides  of  the  range. 
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Local  conditions  modify  the  precipitation.  The  chief  of  these  exists 
in  the  relief  of  the  region,  and  altitude^  is  the  more  prominent  factor 
here.  AVe  thus  have  on  the  western  slope  true  semiarid  conditions  in 
the  low-lyino-  valleys,  and  on  the  eastern  slope,  at  high  elevations, 
decidedly  humid  ones.  Both  the  western  and  eastern  slopes  may, 
therefore,  be  divided  into  semiarid,  subhumid,  and  humid  belts. 

WESTERN    SLOPE. 
SEMIARID    REGION. 

Areas  of  this  character  occur  here  under  two  aspects:  first,  those 
naturally  semiarid;  and,  second,  such  as  have  assumed  this  condition 
through  the  agenc}^  of  man. 

The  first  of  these  have  their  origin  in  the  relief  of  the  country,  and 
possibh^  in  slow  climatic  changes  taking  place  over  the  entire  western 
slope  of  the  Cascades  and  connecting  ranges  along  the  coast.  They 
are  permanently  semiarid,  and,  if  the  climatic  hj^pothesis  be  true,  the}" 
are  gradualh^  enlarging  their  area. 

The  second,  induced  through  conditions  created  by  the  agency  of 
man,  probably  are  only  of  temporary  duration. 

The  larger  naturally  and  permanently  semiarid  tracts  on  the  western 
slopes  of  the  Cascades  in  this  region  consist  of:  (1)  the  area  of  depres- 
sion situated  between  the  spurs  projecting  northward  from  the  region 
around  Siskiyou  Peak  and  the  terminations  of  the  western  spurs  of  the 
Cascades;  (2)  the  areas  embraced  in  the  lower  and  middle  slopes  on 
the  western  spurs  of  the  Cascades,  where  they  front  on  the  above- 
described  depression;  (3)  a  considerable  tract  among  the  Siskiyou 
spurs  fronting  on  North  Fork  of  Applegate  Creek;  and  (4)  areas 
bordering  Rogue  River  in  Ts.  35  and  36  S.,  Rs.  2  and  1  W.  and  1  E. 

The  annual  precipitation  on  these  tracts  probabl}^  does  not  exceed 
15  inches.  They  are  all  characterized  b}^  having  a  small  amount  of 
arboreal  vegetation,  mostly  confined  to  the  banks  of  the  water  courses. 
They  carry  scattered  copses  of  black  oak  {Quercus  californica)  and 
white  oak  {Q.  garryanci)^  interspersed  here  and  there  by  stands  of 
frutescent  or,  rarely,  arborescent  madrona  {Arhutus  raemiesii)^  and 
with  dense  thickets  of  brush  largel}^  composed  of  chaparral  {Ceanothus 
cuneatus). 

The  lowest  elevation  of  the  semiarid  tracts  is  approximateh^  1,600 
feet.  From  this  level  the  curve  of  semiaridity  rises  to  a  height  of 
4,000  feet  on  the  terminal  declivities  of  some  of  the  western  spurs 
of  the  Cascades,  as,  for  example,  on  the  southwestern  slopes  of  the 
GrizzJv  Range  nortli-north(^ast  from  Ashland,  and  to  4,800  feet  on 
various  of  the  Siskiyou  spui's  ])ord(^ring  Applegate  Creek.  Where 
the  curve  of  semiaridity  crosses  the  Siskiyou  main  range  and  connects 
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with  the  semiarid  region  northwest  of  Mount  Shasta,  through  canyons 
and  over  low  ridges  east  of  Pilot  Knob,  it  rises  to  altitudes  of  6,000 
feet. 

There  are  no  points  in  this  region  where  the  semiarid  tracts  west  of 
the  Cascades  join  those  situated  east  of  the  range.  Not  even  through 
Klamath  Gap  is  there  a  wholly  uninterrupted  connection;  for  Kla- 
math Gap,  where  the  river  breaks  through  the  orographic  backbone 
of  the  Cascades,  lies  in  a  region  that  must  be  classed  as  subhumid  at 
least. 

The  tracts  on  which  a  condition  of  temporary  semiaridity  has  been 
artificially  induced  consist  chiefly  of  old  or  recent  burns  in  the  for- 
ested subhumid  areas.  They  are  scattered  over  the  entire  slope,  but 
are  most  numerous  and  of  largest  extent  in  Ts.  31,  32,  33,  34,  and  35  S., 
R.  4  E.,  where  they  collectively  cover  an  area  of  50,000  acres.  It  is 
impossible  to  say  with  absolute  certaint}^  that  the  tracts  just  mentioned 
are  semiarid  as  a  temporary  condition  only.  They  are  slopes  and 
summits  denuded  of  their  forest  covering  forty  or  forty-hve  years  ago 
through  the  medium  of  severe  fires.  They  are  now  covered  with 
brush  growths  composed  of  species  characteristic  of  semiarid  lands, 
and  their  aspect  is  exactly  like  that  of  the  semiarid  chaparral  slopes 
of  California.  Areas  having  similar  characters,  but  not  so  large,  occur 
in  Ts.  38  and  39  S. ,  Rs.  4  and  5  E.  There  is  at  least  an  even  chance 
that  such  tracts  will  not  again  reforest,  in  which  event  they  will  con- 
stitute evidence  proving  the  northward  advance  of  the  arid  conditions 
prevalent  in  the  regions  farther  south. 

SUBHUMID   REGION. 

The  subhumid  region  includes  the  slopes  and  summits  of  the  Sis- 
kiyou, Umpqua,  and  Cascade  ranges,  between  elevations  of  3,000  and 
6,000  feet,  with  the  exceptions  detailed  under  semiarid  tracts.  The 
annual  precipitation  is  unknown  to  me,  and  there  are  probably  no  data 
available  as  to  the  quantity.  The  forest  growth  indicates  from  35 
to  50  inches,  according  to  elevation.  The  region  is  characterized 
throughout  by  forested  areas  with  stands  of  timber  varying  from 
moderately  heavy  to  dense. 

HUMID   REGION. 

The  humid  region  comprises  slopes  and  summits  above  the  6,000- 
foot  contour.  The  annual  precipitation  is  unknown  to  me,  but  it 
certainly  reaches  considerably  above  50  inches.  The  lower  portions 
carry  forests  similar  to  those  which  occur  on  the  higher  tracts  of  the 
subhumid  slopes;  the  higher  bear  subalpine  growths  of  trees  and 
other  vegetation,  with  here  and  there  a  peak  projecting  above  the 
limit  of  trees. 
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EASTERN   SLOPE. 
SEMIAKID   REGION. 

The  somiarid  lands  east  of  the  Cascades  in  this  region  occur  chiefly 
in  the  interior  of  the  Klamath  Basin.  They  just  touch  the  eastern 
base  of  the  range  in  Ts.  89  and  40  8.,  Rs.  8  and  9  E.  They  stand  in 
intimate  relationship  with  areas  of  like  character  south  beyond  the 
eastern  Oregon  border  through  various  valleys  and  depressions,  such 
as  Lost  River  and  its  tributaries.  Their  extension  northward  ceases 
on  the  Sprague  River  terrace.  They  are  characterized  by  the  growth 
of  various  desert  shrubs  and  by  the  occurrence  of  scattered  small 
stands  of  western  juniper. 

With  the  exception  of  the  tracts  mentioned  as  occurring  in  town- 
ships 39  and  40,  none  of  the  areas  at  the  immediate  base  of  the  Cascades 
can  now  be  considered  as  truly  semiarid.  But  the  region  comprised 
within  the  limits  of  the  Klamath  Marsh  terrace  shows  decided  ten- 
dencies in  that  direction.  The  leaning  toward  semiarid  conditions  is 
there  shown  by  deficient  reforestation  of  burned  tracts  in  the  lodgepole- 
pine  stands,  and  the  evident  tendency  of  such  places  to  become  covered 
with  a  growth  of  desert  shrubs  or  grasses  in  place  of  the  former 
forest. 

The  semiarid  tracts  of  the  Klamath  Basin  east  of  the  Cascades  com- 
prise in  the  aggregate,  so  far  as  they  come  within  this  region,  800 
square  miles.     The  annual  precipitation  is  about  15  inches. 

SUBHUMID   REGION. 

The  larger  portion  of  the  area  in  the  Upper  Klamath  Basin  is  dis- 
tinctly a  subhumid  one.  Without  knowing  the  actual  precipitation 
in  the  region,  its  actual  status  on  this  point  is  therefore  more  or 
less  guesswork,  but,  judging  from  the  density  of  forest  growth,  I 
would  place  it  at  the  same  horizon  as  in  the  areas  between  the  3,000- 
and  4,200-foot  contours  along  the  fronts  of  the  western  spurs  of  the 
Cascades — that  is,  25  to  35  inches  per  annum.  The  subhumid  condition 
becomes  possible  only  by  reason  of  the  numerous  ridges  scattered 
throughout  the  basin,  which  give  to  much  of  it  a  mean  altitude  of 
between  5,000  and  6,000  feet. 

The  areas  are  characterized  by  extensive  stands  of  forest  of  miHlium 
density  with  a  vigor  of  growth  not  inferior  to  that  possessed  b}^  simi- 
lar stands  west  of  the  Cascades. 

HUMID    REGION. 

The  strictly  humid  areas  are  of  small  extent.  They  are  limited  to 
tra(;ts  along  the  main  range  of  the  Cascad(\s  and  to  the  high  peaks  of 
the  Yamsay  and  Gearhart  ranges  in  the  interior  regions  of  the  basin. 
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They  are  characterized  by  moderate,  light,  or  very  thin  stands  of  for- 
est of  subalpine  types  and  by  the  low,  shrubby,  and  herbaceous  vege- 
tation belonging  to  tracts  of  high  altitude  in  this  region. 

I  have  no  temperature  data  for  any  portion  of  the  region  either  west 
or  east  of  the  Cascades.  None  of  the  high  peaks  have  a  permanent 
snow  line  on  all  sides.  On  the  summit  of  Mounts  Pitt  and  Scott  there 
is  commonly  some  snow  on  the  northern  slopes  throughout  the  year. 
Occasionally,  deep  drifts  in  shady  ravines  on  the  other  slopes  persist 
through  the  summer,  but  the  rule  is  that  southern  and  western  expos- 
ures on  even  the  highest  peaks  are  free  of  snow  during  a  portion  of 
the  year. 

FOREST  co:n^ditions. 

SPECIES. 

The  forest  is  overwhelmingly  coniferous.  This  is  especially  the 
case  on  the  areas  east  of  the  Cascades,  where  broad-leaved  species 
of  trees  form  but  a  fraction  of  1  per  cent  of  the  forest  stands,  and 
where  two  conifers,  the  yellow  and  the  lodgepole  pine,  together  con- 
stitute 88  per  cent.  West  of  the  Cascades  broad-leaved  trees  occur 
more  plentifully,  forming,  on  a  numerical  basis,  about  6  per  cent  of 
the  entire  forest;  and  while  among  the  conifers  two  species,  the 
yellow  pine  and  the  red  fir,  particularly  predominate,  there  is  also  a 
wider  range  of  ratios  among  the  balance  than  is  found  on  the  eastern 
side  of  the  range. 

The  following  species  of  coniferous  trees  form  the  sylvan  elements, 
and  in  many  and  varied  ratios  and  groupings  make  up  the  forests  and 
its  component  types: 

Coniferous  trees  in  Cascade  Range  Reserve  and  adjacent  territory,  Oregon. 

yellow  pine Pinus  ponderosa. 

Sugar  pine Pinus  lambertiana. 

White  pine Pinus  monticola. 

White-bark  pine Pinus  albicaulis. 

Lodgepole  pine Pinus  murrayana. 

White  fir Abies  concolor,  including  transitional 

forms     to     the     northern     Abies 

grandis. 

Amabilis  fir Abies  amabilis. 

Noble  fir Abies  nobilis. 

Alpine  fir Abies  lasiocarpa. 

Red  fir Pseudotsuga  mucronata. 

Incense  cedar Libocedrus  decurrens. 

Alaska  cedar Chamaecyparis  nootkatensis. 

Western  hemlock Tsuga  mertensiana. 

Alpine  hemlock Tsuga  pattonii. 

Engelmann  spruce Picea  engelmanni. 

Pacific  yew Taxus  brevifolia. 

Western  juniper Juniperus  occidentalis. 
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Among  the  various  species  of  broad-leaved  trees  the  following  are 
ahiindant  enough  to  become  conspicuous  factors  in  the  forest: 

Broiul-leared  trees  in  Cascade  Ramje  Rexerre  <(ii<1  adjacent  terrltorji,  Oregon. 

California  black  oak QiiercuH  californica. 

Pacific  post  oak (^uerciis  garryana. 

Madrona Arbutus  nienziesii, 

Oregon  ash Fraxinus  oregona. 

Oregon  maple. Acer  macrophyllum. 

Red  alder Alnus  oregona. 

^Mountain  mahogany Cercocarpus  ledifolius. 

Birch-leaf  mahogany Cercocarpus  betuloides. 

Golden-leaf  chinquapin Castanopsis  chrysophylla. 

Oregon  crab Plains  ri vularis. 

Aspen Populus  tremuloides. 

Balsam Populus  balsamifera. 

Black  Cottonwood Populus  trichocarpa. 

Pale  elder Sambucus  glauca. 

V 

In  addition  to  the  species  enumerated  there  occur  various  kinds  of 
willow,  hawthorn,  plum,  and  cherr}^ 

In  the  sjdva  of  the  eastern  and  western  side  of  the  Cascades  collect- 
ivel}',  the  broad-leaved  trees  constitute  6.5  per  cent,  on  a  numerical 
basis,  including  individuals  with  basal  diameters  of  J:  inches  and 
upward.  On  the  western  side,  the  oaks,  madrona,  and  chinquapin, 
when  estimated  on  a  similar  basis,  form  5  per  cent. 

Although  the  broad-leaved  trees  show  an  appreciable  percentage  of 
the  forest  when  estimated  by  their  numbers,  the}^  sink  into  utter  insig- 
nificance when  the  relative  timber  volume  is  compared  with  the  conif- 
erous growth.  Owing  to  the  circumstance  that  timber  estimates 
have  so  far  been  made  only  on  the  basis  of  diameters  and  lengths 
suitable  for  mill  timbers  expressed  in  feet  board  measure  instead  of 
cubic  contents,  the  broad-leaved  species  have  been  excluded  from  the 
estimates.  It  is,  therefore,  not  possible  to  state  in  an}^  but  the  most 
general  figures  the  relative  proportion  in  volume  between  the  broad- 
leaved  and  the  coniferous  growths.  From  A^arious  data  obtained  in 
the  cruisings  during  the  current  3^ear  I  should  place  the  relative  pro- 
portion of  the  two  divisions  of  the  sylva  in  the  ratio  of  1  to  0.001,  or, 
in  other  words,  for  every  cubic  foot  of  timber  derived  from  broad- 
leaved  species  there  are  1,000  cubic  feet  of  timber  of  coniferous  species. 
Were  it  not  for  the  considerable  oak  and  madrona  growth  on  the 
low-lying  semiarid  and  contiguous  regions  in  the  Middle  Rogue  River 
Basin  the  broad-leaved  species  would  not  show  anywhere  near  so  large 
a  ratio.  On  areas  situated  within  the  middle  and  upper  elevations  and 
throughout  the  forested  regions  east  of  the  Cascades  the  timber  vol- 
ume; of  species  other  than  conifers  is  excessively  small. 

The  following  tables  give  the  ratios  between  the  different  compo- 
nents which  compose   the  coniferous    forest.     They   are  based  upon 
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numerical  proportions  and  not  upon  the  timber  volume,  and  include 
trees  with  basal  diameters  of  4  inches  and  upward.  The  tables  are 
compiled  for  the  purpose  of  indicating  the  proportions  of  the  elements 
forming  the  established  forest  growth  at  the  present  time,  within  the 
dimensions  specified.  The  numerical  status  of  a  species  in  the  early 
stages  of  growth  is  determined  in  this  region  by  its  environments  as 
regards  shade,  and  by  the  multitudinous  modifications  and  departures 
from  the  composition  of  the  original  growth  on  areas  undergoing 
reforestations  after  fires.  The  numerical  proportion  of  the  forest 
components  is  never,  in  this  region,  a  fixed  matter.  The  older  the 
stands,  the  less  change  there  is  in  their  composition  up  to  a  certain 
age  limit,  which  varies  with  the  life  factor  in  the  general  duration  of 
the  species.  For  this  reason  were  we  to  adopt  a  higher  or  a  lower 
standard  than  4  inches  it  would  very  materially  change  the  proportions 
of  the  different  species. 

Relative  proportions  of  coniferous  species  forming  the  forest  on  the  western  slope  of  the 

Cascades. 


Per  cent. 

Yellow  pine . 27.  5 

Sugar  pine 2.  8 

V^hite  pine 36 

White-bark  pine 03 

Lodgepole  pine 6.  3 


Per  cent. 

Noble  fir 5.  8 

Alpine  fir 2 

Western  hemlock 1 

Alpine  hemlock 6.  5 

Engelmann  spruce 6 


Red  fir 44.       :  Incense  cedar 41 

White  fir 5.  4     1 

Amabilis  fir  and  Alaska  cedar  are  two  species  which  occur  in  the 
region,  but  are  so  few  in  numbers  that  they  are  quite  inappreciable  in 
the  bulk  of  the  forest. 

From  the  above  table  it  will  be  seen  that  two  species,  yellow  pine 
and  red  fir,  together  constitute  71.5  per  cent  of  the  coniferous  forest. 
It  is  generally  supposed  that  the  red  fir  is  greatly  the  superior  of  all 
other  species  in  this  region.  The  contrary,  however,  is  the  case,  the 
excess  over  the  yellow-pine  component  being  onl}^  16.5  per  cent.  The 
cause  lies  entirely  in  the  oft-repeated  forest  fires  which  sweep  through 
these  wooded  areas.  The  seedlings  and  young  trees  possessing  the 
greatest  fire  resistance  survive,  the  others  die.  In  its  capacity  to 
endure  fire  and  survive  the  yellow  pine  is  greatly  the  superior  of  all 
the  other  conifers  in  this  region. 

The  large  ratio  of  lodgepole  pine  is  wholly  owing  to  extensive  fires 
in  the  subalpine  areas,  which  have  destro^^ed  large  and  dense  growths 
of  alpine  hemlock  and  noble  fir,  and  have  induced  soil  conditions 
exceptionally  favorable  to  reforestation  by  lodgepole  pine. 

Sugar  pine,  white  pine,  Engelmann  spruce,  and  incense  cedar  are 
species  which  have  an  extensive  range,  but  do  not  reproduce  them 
selves  abundantly;  hence  the  low  ratio. 

White-bark  pine,  alpine  fir,  and  western  hemlock  are  trees  whose 
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range  is  circumscribed.  The  two  former  ])elong  to  the  upper  limit  of 
the  subalpine  areas;  the  latter  is  of  scattered  occurrence  in  a  few  favor- 
able localities,  apparently,  in  this  region,  being  near  its  southern 
limits. 

Relative  proportions  of  coniferous  species  forming  the  forest  on  the  eastern  slope  of  the 

Cascades. 


Per  cent. 

Yellow  pine 68. 

Sugar  pine 9 

White  pine 05 

White-bark  pine 01 

Lodgepole  pine 22.  6 

Red  fir 1.22 

AVhite  fir 3.  7 


Per  cent. 

Noble  fir 5 

Alpine  fir 02 

Western  hemlock Lacking. 

Alpine  hemlock 1 . 

Engelmann  spruce 25 

Incense  cedar 75 

Western  juniper 1. 


It  will  be  noticed  that  the  yellow  pine  easily  ranks  above  all  of  the 
other  species  either  singly  or  combined.  The  reason  for  this  lies 
chiefly  in  the  smaller  annual  precipitation  on  the  subhumid  areas  of 
the  western  slope.  The  large  proportion  of  lodgepole  pine  is  chiefly 
due  to  forest  flres.  At  least  90  per  cent  of  the  species  owes  its  growth 
to  this  cause.  The  remainder  occurs  as  the  first  forest  covering  on 
areas  gradually  being  laid  bare  along  margins  of  marshes  and  lakes 
b}^  the  lowering  of  their  waters. 

GEOGRAPHICAL  DISTRIBUTION  OF  SPECIES. 

With  the  exception  of  amabilis  fir  and  Alaska  cedar  all  of  the  coni- 
fers of  the  western  slope  are  also  represented  on  the  eastern  side  of 
the  Cascades;  nor  are  they  confined  to  the  immediate  eastern  declivi- 
ties of  the  range.  With  the  exception  of  alpine  hemlock,  western 
hemlock,  noble  fir,  and  Engelmann  spruce,  they  are  found  at  many 
intermediate  points  between  the  Cascades  and  the  Klamath-Deschutes 
divide,  and  it  is  not  at  all  unlikely  that  further  explorations  may  dis- 
cover the  four  missing  species  on  some  of  the  subalpine  elevations 
along  that  divide. 

The  yellow  pine  is  the  most  widely  distributed  of  the  species.  Occur- 
ring everywhere  throughout  the  western  slope  within  its  altitudinal 
limit,  it  crosses  the  Cascades  in  a  broad  belt  through  Klamath  Gap  in 
Ts.  39  and  40  S.  and  in  narrow  scattered  groves  or  in  thin  lines  south 
of  Lake  of  the  Woods,  in  Ts.  38  and  37  S.,  following  to  Pelican  Bay 
of  Upper  Klamath  Lake  the  depression  which  exists  between  the 
Cascades  main  range  and  the  group  of  high  mountains  west  of  Aspen 
Lake.  Having  reached  the  eastern  base  of  the  Cascades,  the  species 
follows  the  foot  of  the  range  northward  to  the  southern  boundary  of 
the  Klamath  Marsh  terrace,  whence  in  a  broad  sheet  it  spreads  out 
over  the  entire  Upper  Klamath  Basin. 

The  sugar  pine  is  more  restricted  in  its  range.     Confined  on  the 
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western  slope  within  narrower  limits  than  the  yellow  pine,  it  crosses 
the  Cascades  through  Klamath  Gap.  The  distance  between  its  eastern 
and  western  extensions  in  the  Lake  of  the  Woods  depression  is  not 
more  than  10  miles,  and  it  is  not  impossible  that  scattered  trees  may 
occur  in  the  short  interval  that  separates  the  two.  From  where  the 
sugar  pine  enters  the  Upper  Klamath  Basin  through  the  gap  it  con- 
tinues to  extend  northward,  following  closely  the  foot  of  the  range 
and  the  lower  edges  of  its  middle  elevations.  In  T.  33  S.  it  meets  a 
southward  extension  coming  from  the  Deschutes  Basin.  Heading 
the  terrace  of  the  Klamath  lakes  in  T.  32  S.,  the  sugar  pine  turns 
toward  the  south  and  follows  the  broken  lava  plateau  which  joins  the 
volcanic  areas  around  Swan  Lake  Point  with  those  in  the  Cascades 
southeast  of  Mount  Scott.  A  few  miles  southeast  of  Swan  Lake  Point 
the  sugar  pine  thins  out  and  disappears.  Its  next  appearance  in  the 
Klamath  Basin,  within  this  region,  is  on  the  slopes  of  the  Yamsay 
Pange.  It  is  here  an  offshoot  from  the  mass  of  sugar  pine  which 
closely  hugs  the  Klamath-Deschutes  divide  from  its  junction  with  the 
Cascades  to  some  point  in  northern  California  outside  of  the  area 
under  consideration.  From  the  Yamsay  Range  the  species  takes  a 
southerly  course  to  the  region  around  Fuego  Mountain  in  T.  33  S. ,  and 
turning  toward  the  east  it  becomes  abundant  enough  to  be  reckoned  as 
a  factor  in  the  mill-timber  supply  on  the  areas  around  the  Black  Hills 
in  T.  34  S.,  Rs.  12  and  13  E.  Continuing  eastward  it  joins  the  stands 
of  the  species  on  the  Klamath-Deschutes  divide  in  the  region  of  Gear- 
hart  Mountains. 

The  white  pine  is  not  a  tree  of  plentiful  occurrence  on  the  west 
side  of  the  Cascades.  Beginning  with  the  Siskiyou  Mountains,  it  is 
found  here  and  there  on  the  higher  slopes  between  Siskiyou  Peak  and 
Sterling  Peak.  Between  its  habitat  here  and  its  range  in  the  southern 
areas  of  the  Cascades  is  a  wide  gap.  In  the  upper  region  of  the  basin 
of  the  South  Umpqua  the  species  is  relatively  abundant.  From  here 
it  continues  southward  along  the  flanks  of  the  Cascades,  rarely  extend- 
ing more  than  14  miles  west  from  the  summit,  to  the  northern 
boundary  of  T.  39  S.,  R.  5  E.,  where  it  thins  out  and  disappears.  It 
crosses  the  Cascades  in  many  localities  between  Diamond  Lake  and  its 
southern  limit  in  township  39,  and  extends  down  the  eastern  slope  to 
the  5,000-foot  contour  line  in  many  places.  It  is  not  found  in  the 
region  of  the  Upper  Klamath  Basin  within  this  area,  but  a  few  miles 
to  the  east  in  the  Gearhart  Mountains  the  species  again  appears. 

The  white-bark  pine,  being  strictly  a  species  of  the  upper  limits  of 
the  subalpine  areas,  has  a  wide  range,  but  is  confined  within  narrow 
altitudinal  limits.  In  the  Siskiyou  Mountains  the  species  is  nearly 
absent.  A  few  score  individuals  in  a  group  between  Siskiyou  Peak 
and  Sterling  Peak  constitute  all  that  were  seen.     Along  the  Umpqua- 
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Roguo  Kiver  divido  a  few  individutils  were  ())).served  on  the  highest 
sunuuits.  The  region  of  its  greatest  densit}^  is  along  the  summit  of 
the  Cascades,  where  it  forms  the  true  timber-line  tree  on  peaks  like 
Mounts  Pitt  and  Scott  at  elevations  of  9,400  to  9,500  feet.  In  the 
interior  of  the  Upper  Klamath  Basin  it  occurs  on  Yamsay  llange  and 
on  high  ridges  in  the  Klamath-Deschutes  divide. 

The  lodgepole  pine  is  a  species  with  a  range  w^hich  extends  through- 
out the  entire  region  examined.  Strangely  enough,  it  is  not  verv  plen- 
tiful either  in  the  Siskiyou  or  in  the  Umpqua  Mountains  except  where 
the  latter  range  joins  the  Cascades.  Its  chief  habitats  are  on  the 
higher  and  summit  areas  of  the  Cascades,  w^here  it  forms  a  very  large 
proportion  of  areas  reforested  after  fires,  and  everywhere  in  the  inte- 
rior of  the  Upper  Klamath  Basin,  except  on  distinctly  semiarid  tracts. 

The  red  fir  is  abundant  on  the  western  slopes  of  the  Cascades,  in  the 
Siski3^ou  Mountains,  and  in  the  Umpquas  between  elevations  of  2,500 
and  6,200  feet.  Below  the  2,500-foot  contour  the  grow^th  is  thin  and 
scattering,  but  the  species  is  never  wholly  lacking  over  any  con- 
siderable area  outside  the  distinctly  semiarid,  low-lying  tracts.  It 
crosses  the  Cascades  through  Klamath  Gap  and  through  the  depres- 
sion south  of  Mount  Pitt  in  T.  36  S.  On  the  eastern  side  of  the  Cas- 
cades it  follows  the  foot  and  lower  slopes  of  the  range  northward  to 
the  southern  edge  of  the  Klamath  Mlarsh  terrace.  Here  the  growth 
is  thin,  the  species  occurring  as  low,  gnarled  individuals  widely  dis- 
persed among  the  masses  of  yellow  pine.  The  species  does  not  extend 
northward  from  this  point,  but  heading  the  north  end  of  Upper  Klamath 
Lake  and  turning  eastward  it  follows  the  higher  lava  flows  southward 
to  the  region  around  Swan  Lake  Point.  On  the  eastern  slopes  of  this 
peak  the  tree  is  fairly  abundant,  but  of  small  dimensions.  It  thins 
out  and  disappears  completely  4  miles  south  from  Swan  Lake  Point, 
but  reappears  on  the  divides  at  the  head  of  Lost  River.  It  is  not 
found  elsew^here  in  the  interior  of  the  Klamath  Basin,  nor  do  I  know 
of  its  occurrence  on  the  Klamath-Deschutes  divide. 

The  white  fir  occurs  throughout  all  of  the  areas  examined  west  of 
the  Cascades  below  the  6,000-foot  contour  line.  It  crosses  the  range 
in  many  places  between  the  canyon  of  Klamath  River  and  Mount  Pitt, 
but  scarcely  north  of  this  peak.  On  the  eastern  slope  it  follow^s  the 
range  toward  the  north,  and  beyond  the  head  of  Upper  Klamath  Lake 
it  spreads  out  over  the  entire  forested  area  of  the  Upper  Klamath 
Basin  above  elevations  of  5,000  feet. 

The  noble  fir  is  a  species  with  its  home  chiefly  among  the  higher 
elevations.  It  reaches  its  greatest  dimensions  at  th(^  lower  levels  of 
the  subalpine  forest.  Within  its  proper  altitudinal  limits  the  species 
occurs  e  verv  where  on  the  areas  west  of  the  Cascades.  It  crosses  the 
range  freely,  except  in  Klamath  Gap,  and  on  the  eastern  slope  extends 
from  2  to  6  miles  from  the  summit.  The  species  is  absent  from  the 
ranges  in  the  interior  of  the  Upi^xM*  Klamath  Basin. 
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The  alpine  fir  is  a  tree  of  the  high  altitudes,  and  therefore  is  chiefly 
confined  to  subalpine  areas.  It  occurs  plentifully  everywhere  on  the 
summit  of  the  Cascades,  less  so  on  the  Umpqua-Rogue  River  divide, 
while  on  the  Siskiyou  Mountains,  so  far  as  examined,  it  is  nearly 
absent.  I  have  no  knowledge  of  its  occurrence  east  of  the  Cascades 
in  this  region,  except  on  the  immediate  declivities  of  the  main  range. 

The  western  hemlock  is  found  on  the  western  side  of  the  Cascades 
in  scattered  localities  from  Mount  Pitt  to  Mount  Thielsen,  but  nowhere 
very  abundant.  It  is  more  plentiful  on  the  northern  slopes  of  the 
Umpqua-Rogue  River  divide  than  elsewhere.  It  is  absent  from  the 
Siskiyou  Mountains.  In  the  region  around  the  southern  base  of  Mount 
Pitt  scattering  trees  of  the  species  cross  over  to  the  eastern  side  of 
the  Cascades  and  form  a  small  percentage  of  the  forest  at  the  south 
end  of  Lake  of  the  Woods.  The  species  is  lacking  in  the  Upper 
Klamath  Basin. 

The  alpine  hemlock  is  extremely  abundant  along  the  higher  eleva- 
tions of  the  Cascades  and  on  the  Umpqua-Rogue  River  divide.  It 
freely  crosses  to  the  eastern  side  of  the  Cascades  except  through  Kla- 
math Gap,  where  the  elevation  dips  below  its  altitudinal  range.  It  is 
absent  from  the  Siskiyou  Mountains,  so  far  as  explored,  with  the 
exception  of  the  northern  slopes  of  Siskiyou  Peak,  where  a  few  score 
individuals  of  the  species  were  noticed.  I  have  no  knowledge  of  its 
occurrence  anywhere  in  the  interior  of  the  Upper  Klamath  Basin,  but 
there  is  a  probability,  at  least,  that  it  may  be  found  along  the  highest 
points  of  the  Klamath-Deschutes  divide  when  that  region  shall  have 
been  explored. 

Of  the  spruces,  the  only  species  represented  in  this  region  is  Engel- 
mann  spruce.  The  tree  is  found  in  scattered  bodies,  mixed  with  other 
species,  along  the  summit  and  in  the  canyons  of  the  Cascades,  both  on 
the  eastern  and  western  slopes  of  the  range.  It  is  lacking  in  Klamath 
Gap  for  no  apparent  reason,  as  its  altitudinal  limit  on  the  eastern 
side  of  the  range  is  several  hundred  feet  below  the  highest  point  in 
the  gap.  The  species  is  lacking  in  the  Siskiyou  Mountains  and  on  the 
Umpqua-Rogue  River  divide. 

The  incense  cedar  occurs  in  moderate  abundance  throughout  the 
region  of  middle  elevations  on  the  western  side  of  the  Cascades,  in  the 
Siskiyou  Mountains,  and  on  the  Umpqua-Rogue  River  divide.  It 
crosses  the  Cascades  through  Klamath  Gap,  extends  northward  along 
the  foot  of  the  range  to  the  Klamath  Marsh  terrace,  whence  it  spreads 
out  over  the  entire  forested  region  of  the  Upper  Klamath  Basin. 

The  western  juniper  is  of  rare  occurrence  west  of  the  Cascades  in 
the  Rogue  River  Basin.  It  is  lacking  on  the  Umpqua-Rogue^.  River 
divide,  likewise  on  the  northern  slopes  of  the  Siskiyou  Mountains,  but 
is  fairly  common  at  low  elevations  on  the  soutliern  dc^'livities.  East 
of  the  Cascades  it  occurs  throughout  the  semiarid  region  comprised  in 
21  GEOL,  PT  5 l(j 
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tlio  Spniguo  Kiver  terrace,  on  the  thinly  wooded  tracts  at  the  eastern 
teniiiiiation  of  Klamath  Gap.  throuohout  the  .seniiarid  reo-jons  of  the 
Lost  River  drainao-e,  and,  in  general,  where  the  annual  precipitation 
falls  below  suhhuniid  ratios. 

Aniono-  the  broad-leaved  species  of  the  forest  the  most  conspicuous 
are  oak,  madrona,  and  chinquapin.  The  two  former  are  confined  to 
the  western  slope  of  the  Cascades;  the  latter  occurs  on  l)oth  the  east- 
ern and  western  declivities,  crossing  the  range  in  the  region  south  of 
Mount  Pitt.  It  is  present  along  the  Klamath-Deschutes  divide,  but 
onlv  in  a  shrubbv  form  or  variety. 

In  the  geographical  distribution  of  the  coniferous  sylva  as  outlined 
above,  Klamath  Gap  apparentl}^  is  a  prominent  factor  in  the  inter- 
change of  species  between  the  western  and  the  eastern  sides  of  the  Cas- 
cades. It  is  not  to  be  inferred  from  this  that  the  gap  is  the  only 
avenue  through  which  species  from  the  west  found  their  way  east,  or 
vice  A'ersa.  There  are  several  other  gateways  through  the  Cascades 
in  Ts.  37  and  38  S. ;  nor  is  it  at  all  certain  that  the  red  fir,  sugar  pine, 
and  other  species  of  the  Upper  Klamath  Basin  originally  came  from 
the  west  through  any  of  these  gaps. 

ALTITUDINAL  DISTRIBUTION   OF  SPECIES. 

Below  6,800  feet  on  the  western  slope  and  7,000  feet  on  the  eastern 
slope,  including  the  Klamath  Basin,  there  are  no  sharply  drawn  lines 
separating  the  altitudinal  range  of  the  various  species.  Above  those 
elevations  the  elements  of  the  sylva  are  chiefly  subalpine  and  the 
lindts  of  their  downward  and  upward  extensions  become  more  closely 
drawn. 

The  lower  altitudinal  limit  for  species  on  the  eastern  side  of  the 
Cascadcis  is  luiiformly  at  a  greater  elevation  than  for  corresponding 
species  on  the  western  side.  This  is  due  to  the  fact  that  isohyetal 
lines  drawn  from  west  to  east  through  the  Cascades  will  lie  at  a  higher 
altitude  on  the  eastern  side  than  they  do  on  the  western.  As  the  east- 
ern slope  has  undoubtedly  a  lower  mean  annual  temperature  than  the 
western  it  follow^s  that  the  range  of  the  specie,s  of  coniferous  trees 
indigenous  to  this  region  depends  here  more  on  moisture  conditions 
than  on  temperature  factors. 

The  principal  limits  in  the  altitudinal  extensions  of  the  A^arious 
conifers  are  exhibited  in  the  following  table: 

AUitudinal  range  of  conifer.s  in  Cascade  Bange  Reserve  and  adjacent  region,  Oregon. 

WEST    OF    TJIE    CASCADES. 

Yellow  pine ]^etweeii  1,300  and  6,000  feet,  reach- 
ing ita  best  development  between 
4,000  and  5,500  feet. 


LEiBERG.]  CASCADE  RANGE  AND  ASHLAND  RESERVES.  243 

Sugar  pine Between  3,000  and  5,000  feet,  with 

greatest  development  between 
8,500  and  4,500  feet. 

White  pine Between  5,000  and  7,500  feet,  reach- 
ing its  best  development  along  the 
line  of  the  lower  elevation. 

White-bark  pine Between  6,000  feet  and  timber  line, 

or  9,300  feet. 

Lodgepole  pine Betw^een  3,500  and  8,000  feet,  some 

varieties  reaching  their  best  devel- 
opment at  4,500  feet,  others  at 
7,500  feet. 

Red  fir Between  2,500  and  6,800  feet,  attain- 
ing its  best  and  most  abundant 
development  between  4,000  and 
5,800  feet. 

White  fir Between   3,000    and   6,000   feet,    its 

best  development  being  between 
4,500  and  5,500  feet. 

Noble  fir Between  5,200  and  8,800  feet,  with 

its  greatest  dimensions  between 
5,800  and  6,800  feet. 

Alpine  fir Between  5,800  and  7,800  feet. 

Western  hemlock Between  5,200  and  6,000  feet. 

Alpine  hemlock Between  6,200  and  9,200  feet,  or  very 

close  to  timber  line,  its  best  de- 
velopment both  as  to  numbers 
and  dimensions  occurring  between 
5,900  and  7,000  feet. 

Incense  cedar Between  2,500  and  5,000  feet. 

Engelmann  spruce Between  5,800  and  8,000  feet. 

Western  juniper Between  1,600  and  5,200  feet. 

EAST   OF   THE    CASCADES. 

Yellow  pine Between  4,000  and  7,000  feet,  reach- 
ing its  best  development  between 
5,000  and  6,200  feet. 

Sugar  pine Between  4,800  and  6,000  feet,  with 

its  best  development  along  the 
5,200-foot  contour. 

AVhite  pine Confined  to  the  immediate  declivi- 
ties of  the  main  range  at  eleva- 
tions varying  from  5,500  to  6,000 
feet. 

White-bark  pine On  the  Cascade  slopes  and  summits 

between  6,000  and  9,300  feet;  in 
the  interior  of  the  Upper  Klamath 
Basin  between  7,800  and  8,500  feet, 
or  to  the  top  of  the  highest  sum- 
mits in  that  region. 

Lodgepole  pine Between  4,200  and  8,500  feet,  most 

plentiful  and  of  largest  dimensions 
along  the  5,200  and  5,800-foot 
contours. 
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Red  fir Between  4,:5()0  und  7,000  feet,  in  the 

interior  of  the  Upper  Khunath 
BiLsin  not  below  6,000  feet. 

AVhite  fir lU'tween  4,000  and  7,500  feet,  attain- 

in«2;  its  best  development  near  the 
6,000-foot  contour. 

^'oble  tir Between  6,000  and  8,800  feet,  eon- 
fined  in  its  ranj^e  to  the  inunediate 
slopes  of  the  main  range  of  the 
Cascades. 

Alpine  Hr Between   5,880    and   7,800   feet,    its 

range  not  extending  beyond  the 
declivities  of  the  Cascades. 

Al})ine  hemlock Between  6,000  and  9,200  feet,  con- 
fined to  the  Cascades. 

Incense  cedar Between  5,000  and  6,600  feet. 

Engelmann  spruce Between  5,600  and  8,000  feet,  limited 

in  its  range  to  a  few  of  the  larger 
canyons  and  wetter  slopes  of  the 
Cascades  main  range. 

AVestern  juniper From  the  lowest  elevations  to  alti- 
tudes of  6,000  feet. 

In  the  interior  of  the  Klamath  Basin  none  of  tlie  elevations  reach 
timber  line.  In  the  Cascades  Mount  Thielsen,  Mount  Scott,  and 
Mount  Pitt  have  a  true  timber  line  irrespective  of  point  of  exposure 
along  their  slopes.  The  timber  line  on  the  southern  slopes,  where  it 
is  highest,  is  between  the  9,300-  and  the  9,400-foot  contour  lines. 

"  The  timber-line  tree  is  the  white-bark  pine.  A  hundred  feet  or  so 
below  its  upper  limit  the  alpine  hemlock  comes  in,  soon  joined  by  the 
noble  fir  and  alpine  fir,  with  lodgepole  pine  and  an  Engelmann  spruce 
here  and  there.  White  pine,  red  hr,  white  fir,  incense  cedar,  and  3^el- 
low  pine  in  descending  order  complete  the  scale  of  coniferous  growth, 
which  on  the  western  side  of  the  Cascades  ends  in  a  fringe  of  oak  and 
madrofia,  and  on  the  eastern  side  in  stands  of  western  juniper. 

If  the  interior  of  the  Upper  Klamath  Basin  possessed  elevations 
of  sufficient  altitude  to  reach  the  timber-line  limit  there  is  scarcely 
any  doubt  but  that  the  white-bark  pine  would  form  the  timber-line 
tree  here  as  well  as  in  the  Cascades.  None  of  the  Siskiyou  peaks  in 
the  region  explored  reach  timber  line,  nor  were  any  found  on  the 
Umpqua-Rogue  River  divide  west  of  its  junction  with  the  Cascades. 

FOREST  TYPES. 

The  elements  or  species  which  compose  the  forest  are  grouped  and 
assembled  in  many  different  aggrc^gations.  These  groupings  may  be 
considered  under  two  aspects,  viz,  general  or  zonal  aggregations,  and 
limited  or  species  groupings.  The  former  is  designated  here  as  types, 
the  latter  as  subtypes. 
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The  term  forest  type,  as  here  emplo3^ed,  is  used  to  define  large 
aggregations  of  one  or  many  species  of  trees,  usually  comprised  within 
definable  territorial  limitations. 

The  term  subtype  is  applied  to  a  multitude  of  lesser  groupings  of 
the  species  which  form  the  type.  Collectiveh^  they  give  to  each  type 
its  characteristic  features. 

The  composition  of  the  forest  types  of  any  particular  region  is 
determined  by  the  species  of  trees  which  form  its  sylva.  As  our 
forested  regions  consist  of  mountainous  country  the  types  have  an 
upward  as  well  as  a  downward  and  later^.1  extension.  Climatic  features, 
as  developed  by  varying  altitudes,  are  the  dominant  factors  in  limiting 
these  extensions. 

The  subtypes  being  formed  from  the  elements  which  compose  the 
types  are  more  or  less  repetitions  of  the  larger  and  more  general  types 
on  a  smaller  scale.  The  differences  which  make  them  definable  as 
subtypes  and  serve  as  their  dividing  lines  consist  of  varying  percent- 
ages or  ratios  of  the  type  species. 

The  composition  of  any  particular  subtype  depends  on  many  differ- 
ent factors.  Some  are  natural  processes,  such  as  climatic  and  soil 
conditions,  altitudinal  endurance  of  the  species,  or  its  vegetative 
capacities.  These  are  the  fundamental  ones.  Through  the  agency 
of  man  the  relative  intensity  of  these  factors  often  are  changed 
temporarily  over  large  areas,  affecting  the  composition  of  the  sub- 
types on  such  tracts.  Through  it  all,  however,  there  runs  one  general 
cause,  operative  at  all  times  and  in  all  places.  This  is  the  factor  of 
mean  annual,  seasonal,  or  monthly  soil  humidit}^  It  can  be  expressed 
in  this  way:  Within  isothermal  and  isohyetal  lines  the  composition  of 
the  forest  subtypes  is  determined  by  the  ratio  of  mean  annual  soil 
humidity  of  the  particular  tract. 

The  duration  of  the  forest  type  is  indefinite.  While  undoubtedly 
subject  to  evolutionary  changes,  its  modifications  or  transitions  to 
other  types  are  so  slow  as  to  be  quite  imperceptible  to  us.  Not  so 
with  subtypes.  They  frequently  change,  sometimes  two  or  three 
times  in  a  generation.  Forest  fires  are  fertile  causes  for  inducing 
such  rapid  changes.  But  even  when  left  undisturbed  a  subtype  rareh^ 
persists  in  any  particular  locality  for  more  than  250  or  300  years. 
Such  at  least  is  the  rule  on  the  eastern  and  immediate  western  slope 
of  the  Cascades  and  in  the  basins  between  the  Cascades  and  the  Rocky 
Mountains.  The  onl}^  exception  to  this  rule  in  the  region  named 
that  is  known  to  me  occurs  in  pure  yellow-pine  and  western-juniper 
growths. 

In  the  region  described  in  this  report  there  exist  three  general  forest 
types,  viz,  the  yellow  pine,  the  red  fir,  and  the  alpine  hemlock. 
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YELLOW-PINE    TYl'E. 

Witli  ivfereiioe  to  {Uiniuil  precipitation  and  mean  ratio  of  soil 
Inimidity  the  yellow-pine  typ(^  occupies  the  lowest  position  of  all  the 
forest  types  in  tlu^  region.  It  is  the  dominant  type  throughout  the 
Ui)per  Klamath  Basin.  On  the  western  side  of  the  Cascades  the  type 
is  not  so  well  developed.  Here  it  is  chiefly  found  in  the  areas  sit- 
uated in  Klamath  (Jap  or  adjacent  to  it,  where  the  dry  winds  from 
the  eastern  side  of  the  Cascades  have  free  traverse  and  maintain  the 
proper  degree  of  soil  humidit}^  West  of  the  Cascades  its  altitudinal 
limits  lie  between  2,000  and  5,500  feet;  east  of  the  range  they  lie 
between  4,500  and  6,000  feet. 

It  is  rarely  an  absolutely  pure  type:  west  of  the  Cascades  it  is  never 
so;  east  of  the  range  it  sometimes  runs  pure  to  the  extent  of  99  per 
cent.  Generally  it  is  more  or  less  mixed  with  var3dng  percentages  of 
white  and  red  fir,  incense  cedar,  and  sugar  and  lodgepole  pine.  When 
the  forest  contains  ^^ellow  pine  to  the  extent  of  50  per  cent,  it  is  here 
considered  as  belonging  to  the  yellow-pine  type  (PI.  LXXV,  A  and  B). 

Illustrative  examples  of  nearly  pure  yellow-pine  types  of  forest  east 
of  the  Cascades  are  T.  81  S.,  Rs.  10  and  11  E.,  where  the  forest  is  of 
the  following  composition: 

Composition  of  forest  in  T.  31  S.,  lis.  10  and  11  E.,  Oregon. 

Per  cent. 

Yellow  pine 95 

Lodgepole  liinc . 4 

White  fir 1 

• 

Another  example  where  the  percentage  of  3^ellow  pine  is  lower,  but 
3^et  high  enough  to  give  the  aspect  of  a  nearly  pure  grow^th  of  \^ellow 
pine  to  the  forest  stands,  occurs  in  T.  33  S. ,  R.  10  E.  The  composition 
here  is  as  follows: 

Composition  of  forest  In  T.  S3  S.,  R.  10  E.,  Oregon. 

Per  cent. 

Yellow  pine 90. 

Lodgepole  pine .  .* 9.5 

White  fir 5 

The  largest  admixture  of  other  species  in  the  examples  quoted  above 
consists  of  lodgepole  pine.  This  growth  here  represents  thin  stands 
around  marshy  places  or  fi'inges  along  creeks  and  seepy  spots  where 
the  soil  humidity  is  too  high  for  a  ^^ellow-pine  growth.  Near  the 
edges  of  the  semiarid  terrace  of  Sprague  River  in  T.  3-1  S.,  R.  10  E., 
and  in  T.  35  S.,  R.  11  E.,  we  find  the  purest  expressions  of  the 
t\"pe.  The  composition  of  the  forest  in  the  first-named  township  is: 
yellow  pine  98  per  cent,  lodgepole  pine  '2  pei*  cent.  In  township  35 
it  is:  yellow  pine  9t^  per  cent,  westei'n  junip(M'  1  per  cent.  The 
small  pen^entage  of    lodgepole  })ine   in   th(*.   former,  and   the   nearly 
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entire  absence  of  associate  conifers  of  any  species  in  the  latter  is  due 
wholly  to  a  low  ratio  of  soil  humidity,  the  soil  in  both  of  these  town- 
ships being  loose  and  porous  and  a  poor  conservator  of  precipitation. 
The  yellow-pine  type  west  of  the  Cascades,  as  already  remarked, 
averages  a  smaller  percentage  of  yellow  pine  in  its  composition  than 
is  the  case  east  of  the  range.  Rarely  is  it  as  high  as  70,  more  often  it  is 
60,  and  more  frequently  it  falls  below  the  standard  here  considered  as 
representing  the  type.  The  following  examples  will  serve  to  show  the 
status  of  the  yellow-pine  type  with  reference  to  the  percentage  of  the 
species  and  its  associates: 


Compodtion  afforest  in  T.  36  S.,  E.  1  E.,  Oregon. 


Yellow  pine. 

Red  fir 

Oak 

Madron  a  . . . 


Per  cent. 

70 

5 


■I 
J 
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This  township  is  situated  at  the  lowest  forested  levels  on  the  edge 
of  the  semiarid  portions  of  Rogue  River  Valley.  Oak  and  madrona 
being  able  to  endure  a  smaller  ratio  of  soil  humidity  than  the  3^ellow 
pine,  form,  as  will  be  noticed,  a  large  percentage  of  the  arborescent 
growth.  T.  40  S.,  R.  3  E. ;  T.  40  S.,  R.  4  E. ;  and  T.  40  S.,  R.  6  E.  are 
situated  within  the  influence  of  the  dry-air  currents  drawing  through 
Klamath  Gap.  All  three  of  the  townships  carry  a  forest  of  the  yellow- 
pine  type.     The  composition  is  as  follows: 


Yellow  pine . 

Red  fir 

Sugar  pine  . 
Oak 


Incense  cedar 


Composltiou,  afforest  in  7\  41  'S'.,  R.  3  E.,  Oregon. 


Per  cent. 
60 
35 


Yellow  pine. 
Sugar  pine . . 

Red  fir 

White  fir... 


Incense  cedar 
Oak 


Composition  afforest  in  T.  40  S.,  R.  4  E.,  Oregon. 


Per  cent. 

60 

8 

30 


Yellow  pine. . 
Sugar  pine  . . . 

Red  fir 

Incense  cedar 
White  fir 


Composition  afforest  in  T.  40  S.,  R.  6  E.,  Oregon 


Per  cent. 
60 
15 
22 

•!  8 
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The  composition  of  the  forest  in  these  tliree  townships  is  a  fair  rep- 
resentation of  tlie  mixed  character  of  the  yellow-pine  type  west  of  the 
Cascades. 

A  compai'ison  witli  the  best  examples  of  composite  yellow-})ine 
type  east  of  the  Cascades  will  show  how  completely  the  yellow-pine 
element  dominates  the  type  there.  In  the  following  two  examples 
there  are  present  the  same  component  species  that  form  the  type  in 
the  two  townships  last  quoted,  with  the  exception  of  the  small  per- 
centage of  oak  in  T.  4:0  8.,  R.  4:  E.,  which  is  lacking,  and  an  addition 
of  lodgepole  pine. 

Composition  of  forest  in  T.  36  S.,  R.  9  E.,  Oregon. 

Per  cent. 

Yellow  pine 88 

Sugar  pine 3 

Lodgepole  pine 4.7 

White  fir 3.  5 

Red  fir 3 

Incense  cedar ,••. 5 

Composition  of  forest  in  T.  35  S.,  R.  9  E,,  Oregon. 

Per  cent. 

Yellow  pine 85 

Sugar  pine 25 

Lodgepole  pine 12 

White  fir .74 

Red  fir 2 

Incense  cedar Trace. 

If  we  now  compare  the  acreage  occupied  by  the  3  ellow-pine  type 
east  and  west  of  the  Cascades  the  difference  is  no  less  striking,  as  may 
be  seen  from  the  following  comparisons: 

Comparison  of  areas  occupied  by  yellow-pine  type  east  and  tvest  of  the  Cascades. 


East  of  the 
Cascades. 

West  of  the 
Cascades. 

Total  acreage  of  forested  areas  ej^amined 

Total  acreage  covered  with  forest  of  the  yellow-pine  type 
Percentage  of  acreage  bearing  yellow-pine  type  of  forest. 

1,  592,  700 

1,  450,  420 

94.  2 

1,405,740 

330,  040 

23.  5 

'ilie  aspect  of  the  type  is  that  of  an  open  forest  with  a  mininuun  of 
undergrowth  and  seedling  or  sapling  growth.  The  forest  on  the  east- 
ern side  of  the  Cascades  is  more  conspicuous  in  this  respect  than  the 
foi'est  on  the  western,  owing  to  less  variety  in  the  f  rutescent  flora 
of  the  former  and,  in  general,  to  a  smallcM-  precipitation.  But  the 
open  char'acter  of  the  yellow-pine  type  of  forest  anywhere  in  the 
region  examined  is  due  to  fnMpKMitly  repeated  forest  tires  more  than 
to  any  other  cause  (PI.  LXXVIl,  ^1). 
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The  forest  floor  in  the  t^^pe  is  covered  with  a  thin  layer  of  humus, 
consisting  entirely  of  decaying  pine  needles,  or  it  is  entirely  bare. 
The  latter  condition  is  very  prevalent  east  of  the  Cascades,  where  large 
areas  are  annually  overrun  by  fire.  But  even  on  the  western  side  of 
the  range,  where  the  humus  covering  is  most  conspicuous,  it  is  never 
more  than  a  fraction  of  an  inch  in  thickness,  just  enough  to  supply 
the  requisite  material  for  the  spread  of  forest  fires. 

For  lumbering  purposes  the  type  is  the  most  valuable  in  the  region, 
for  the  reason  that  it  occurs  in  the  most  accessible  situations  and  con- 
tains a  maximum  of  the  species  commonly  sawed,  viz,  yellow  pine  and 
sugar  pine. 

Freedom  from  fires  insures  a  good  and  abundant  reproduction  of 
the  forest  type,  whether  east  or  west  of  the  range.  East  of  the  Cas- 
cades its  area  is  steadily  increasing  at  the  expense  of  tracts  covered  by 
the  lodgepole  pine.  The  process  is  slow,  owing  to  fires.  Were  they 
kept  down  most  of  the  lodgepole-pine  areas  on  high  ground  would 
give  way  to  pure  or  nearly  pure  growths  of  yellow  pine.  West  of  the 
Cascades  the  j^ellow-pine  tracts  in  some  places  Imrely  hold  their  own. 
Along  their  upper  and  higher  limits  there  is  occasionally  a  decided 
tendenc}^  toward  a  larger  proportion  of  red  fir  as  the  coming  forest. 
In  the  middle  elevations  of  its  range  yellow  pine  is  often  found  to 
have  supplanted  tracts  of  nearly  pure  red-fir  stands.  This  shifting 
about  is  due  chiefly  to  forest  fires.  On  areas  where  yellow  pine  has 
replaced  red  fir  there  has  been  a  decrease  in  the  ratio  of  soil  humidity 
necessary  to  the  maintenance  of  the  red-fir  preponderance.  The  same 
condition  has  existed  along  the  upper  limits  of  the  type  where  now 
red  fir  shows  a  coming  ascendancy  over  the  yellow-pine  element,  due 
to  a  return  to  higher  soil-moisture  ratios.  Cases  of  yellow  pine 
replacing  red  fir  are  common  enough  in  the  heaA^y  red-fir  growth  in 
Ts.  30,  31,  32,  and  33  S.,  R.  3  E.,  while  the  reverse  is  observable  on 
all  of  the  higher  tracts  in  the  yellow-pine  townships  situated  in  Kla- 
math Gap. 

YELLOW-PINE    SUBTYPES. 

Of  the  lesser  and  individual  groupings  or  aggregations  of  the  spe 
cies  which  form  the  yellow-pine  type,  but  one  east  of  the  Cascades 
deserves  notice.     The  other  subtypes  are  so  thinly  scattered  among  a 
preponderance  of  yellow  pine  that  they  are  wholly  lost  sight  of. 

The  subtype  referred  to  is  formed  by  pure  or  nearly  pure  growths 
of  lodgepole  pine.  It  might  well  be  named  the  lodgepole-pine  sub- 
type. It  occurs  under  two  aspects.  First,  in  the  contorta  form  of  the 
species;  secondly,  in  the  inurrayana  form.  The  aspect  of  the  contorta 
form  is  that  of  dense  masses  of  small,  scraggy,  limby  trees  forming  a 
thick  fringe  along  edges  of  marshes,  creeks,  or  springy  localities,  or 
covering  low,  level  areas,  occurring  in  every  case  where  the  ratio  of  soil 
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humidity  is  too  liio-h  to  permit  the  growth  of  aiw  other  coniferous  spe- 
cies iiuliocMioiis  to  tlie  region.  The  aspect  of  the  murrayana  forra,  in  its 
ultimate  development,  is  that  of  close  or  moderately  open  stands  of  tall, 
straight,  slender  trees  covering  well-drained  uplands.  This  form  of  the 
subtype  is  in  every  case  a  reforestation  after  fires,  in  this  region  after 
stands  of  yellow  pine.  Between  the  two  forms  there  are  many  grada- 
tions. 

The  characteristic  feature  of  the  subtype  is  its  habit  of  forming 
pure  growths.  In  this  respect  it  stands  preeminent  among  the  conif- 
erous species  Avhich  make  up  the  sylva  west  of  the  Rocky  Mountains 
and  north  of  the  California  line.  In  this  region  these  growths  often 
cover  large  areas.  The  most  conspicuous  examples  occur  in  Ts.  30  and 
31  S.,  Rs.  7  and  8  E.,  where  lodgepole'-pine  stands  cover  40,000  acres 
out  of  a  total  of  48,000  forested,  with  a  growth  that  averages  99  per 
cent  pure. 

The  yellow-pine  subtypes  west  of  the  Cascades  consist  of  pure 
growths  of  the  contorta  form  of  lodgepole  pine,  aggregations  of  red 
fir  and  white  fir  in  varying  ratios,  and  groups  of  broad-leaved  species 
mostly  oaks  and  madroiia. 

The  madrona  rarely  forms  groups  by  itself.  Usually  it  is  scattered 
throughout  otherwise  nearh^  pure  stands  of  yellow  pine,  where  it  forms 
a  sort  of  luidergrowth.  Pure  stands  of  small  extent  are  met  with  in 
T.  39  S.,  R.  2  W.,  occupying  the  outer  edge  of  the  yellow-pine  growth 
where  it  abuts  upon  semiarid  areas.  Frequently  it  forms  a  small  per- 
centage in  oak  copses  scattered  throughout  the  yellow-pine  tracts. 

The  two  species  of  oak  peculiar  to  the  region  often  constitute  the 
larger  percentage  of  arborescent  growth  on  the  lower  areas  of  the 
yellow-pine  forest.  They  form  open  growths,  sometimes  with  a  great 
deal  of  underbrush  composed  of  Ceanotkus  cimsatus  and  other  ceanothi, 
service  berry,  hawthorn,  and  the  like;  at  other  times  the  oak  stands 
are  entirely  free  of  undergrowth  of  any  sort.  The  more  open  oak 
growths,  w^here  they  form  a  fringe  between  the  ^^ellow  pine  and  the 
nonforested  semiarid  tracts  of  Rogue  River  Valley  are  from  95  to  100 
per  cent  pure  growths.  At  higher  elevations  with  greater  ratios  of 
precipitation  and  soil  moisture  they  run  from  40  to  00  per  cent  oak, 
the  balance  consisting  of  pine  and  fir  or  of  madrona  and  other  species 
of  broad-leaved  trees. 

The  lodgepole-pine  subtype  is  infrequent  in  the  strictly  3^ellow-pine 
type  of  forest.  It  is  lacking  in  the  Siskiyou  Mountains,  so  far  as  ex- 
amined, but  occurs  in  the  Umpqua  Range  and  along  the  upper  limit  of 
the  yellow -pine  type  on  the  Cascades  slopes.  As  before  remarked,  it 
is  invaria])ly  of  the  contorta  form,  and,  like  its  prototype  east  of  the 
Cascades,  it  is  always  found  as  a  fringe  of  arborescent  growth  along 
the  edges  of  maishy  or  springy  places. 

The  subtypes  formed  ])y  aggregations  of  red  and  whiti^  lir  are  more 
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common  and  characteristic  than  any  of  the  others.  They  are  scattered 
ahnost  everywhere  throughout  the  stands  of  the  type.  They  are  never 
singly  of  large  extent,  from  a  half  acre  to  one  acre  being  an  average 
size.  The  ratios  in  which  the  species  occur  are  greatly  varied,  but 
the  following  proportions  predominate  in  the  majorit}^  of  instances: 


Proportion  of  specie-i^  composing  yelloiv-pine  subtype  of  forest. 


Per  cent. 
]. 

Red  fir • 60 

White  lir 35 

Yellow  pine 5 

2. 

Red  fir 35 

White  fir 45 

Yellow  pine 20 


Per  cent. 


o 


Red  fir 50 

White  fir 50 

4. 

Red  fir 80 

White  fir 20 


The  development  of  subtypes  with  these  compositions  in  the  general 
yellow-pine  type  of  forest,  and  their  capacity  to  maintain  their  rela- 
tive species  ratio  until  maturity  is  due  solely  to  the  presence  of  the 
required  degree  of  soil  humidity  on  the  particular  tracts  that  the}^ 
occupy  throughout  the  seasonal  changes  of  the  year.  The  subtypes 
occur,  as  a  rule,  in  or  along  hollows  or  depressions  in  the  general  level, 
on  northern  slopes,  or  on  low  inequalities  of  the  ground,  in  short,  where 
the  required  degree  of  soil  moisture  exists.  Neither  the  presence  nor 
absence  nor  relative  abundance  of  seed  trees  of  the  species  on  adja- 
cent areas  has  any  influence  upon  the  formation  of  these  subtypes  or 
aggregations.  Nor  do  the  tolerance  ratios  of  the  different  elements 
that  compose  them  operate  in  any  way  to  change  their  composition 
between  the  sapling  and  the  veteran  stage. 

Of  the  other  elements  which  constitute  the  yellow-pine  type  the 
most  prominent  are  the  sugar  pine  and  the  incense  cedar.  They  rarel}^ 
form  any  considerable  groups  or  aggregations  together  or  singly, 
being  found  mostly  as  scattered  trees  among  the  other  species.  The 
reproductive  capacities  of  the  two  species  appear  to  be  much  inferior 
to  those  of  the  other  conifers  that  make  up  the  yellow-pine  forest  type, 
which  partly  accounts  for  their  relative  scarcity,  but  in  addition  some 
causes  not  understood  undoubtedly  operate  in  limiting  the  increase  in 
volume  and  numbers  of  these  species. 

RED-FIR   TYPE. 

The  red-fir  type  of  forest  occupies  areas  generally  situated  at  higher 
elevations  than  those  of  the  yellow-pine  type,  hence  these  areas  have 
considerably  greater  precipitation  and  soil  humidity.  The  lower 
limits  of  the  type  adjoin  the  upper  boundaries  of  the  yellow  pine;  the 
upper  limits  encroach  upon  forest  conditions  belonging  to  subalpine 
types. 
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The  red-tir  type  is  not  w(*ll  n^proscMitod  on  the  eastern  side  of  the 
Cascades,  althouo-h  it  is  by  no  means  wh(>ll  v  absent.  On  the  western  side 
it  is  the  dominant  type.  Its  altitudinal  limits  on  this  side  of  the  range 
lie  Ix^tween  the  3,800-  and  0.200-foot  contours.  Its  altitudinal  range 
on  the  eastern  side  is  between  5,500  and  0,500  feet,  and  it  is  confined  to 
the  immediate  slopes  of  the  main  range  of  the  Cascades  and  to  those 
of  the  secondar}^  range  between  Upper  Klamath  Lake  and  the  Cascades. 

The  red-fir  type  is  never  a  pure  type  here.  In  not  a  single  place  in 
the  entin^  region  were  as  much  as  200  acres  carrying  a  pure  growth 
of  red  iir  found  in  one  body.  While  the  red-fir  component  often 
overwhelmingly  outnuml)ers  all  the  other  elements  in  any  particular 
stand  there  always  is  a  sufficient  quantity  of  the  other  species  present 
to  make  the,  admixture  conspicuous.  The  small  pure  growths  of  yel- 
low pine  so  frequent  and  noticeable  in  the  yellow-pine  type  are  missing 
from  the  red-fir  forest. 

The  component  elements  of  the  red-fir  type  of  forest  are:  Yellow, 
sugar,  white,  and  lodgepole  pine;  red,  white,  and  noble  fir;  western 
hemlock;  Engelmann  spruce ;  and  Pacific  yew.  The  ratios  in  which 
these  species  occur  vary  with  altitude.  Along  and  between  the  5,300- 
and  5,900-foot  contours  the  red  fir  predominates.  Below  these  line 
are  found  greater  quantities  of  the  species  characteristic  of  the  yellow- 
pine  type,  w^hile  above  occur  species  more  or  less  closely  identified 
with  the  alpine-hemlock  type. 

The  percentage  of  red  Iir  in  stands  of  the  type  varies  from  50  per 
cent,  which  here  is  considered  the  lowest  ratio  for  stands  representa- 
tive of  the  type,  to  75  and  in  some  cases  to  85  per  cent.  A  charac- 
teristic stand,  and  one  which  is  typical  of  much  of  the  red-fir  forests 
of  the  region,  contains  about  00  per  cent  of  red  fir,  the  balance  being 
made  up  of  varying  ratios  of  white  fir,  sugar  pine,  yellow  pine,  and 
occasional  trees  of  incense  cedar. 

As  exhibiting  the  composition  of  the  red-tir  forest  type  the  follow- 
ing examples  may  be  cited: 

Composition  of  foreM  in  T.  32  S.,  Ti.  1  TT.,  Orcijon. 

Per  cent. 

Red  fir 70 

White  fir ' 8 

Yellow  i)iiie 20 

Sugar  pine ^ 

Incense  cedar / 

This  township  is  situated  along  the  summit  and  higher  slopes  of  the 
Unqxjua-Rogue  Kiver  divide,  in  a  region  where  the  red-tir  forest  is 
generally  heavy  and  of  tolerably  uniform  composition.  It  is  a  refor- 
estation after  an  extensive  fire  which  burned  about  one  hundred  and 
twenty  years  ago,  and  the  red-fir  component  is  as  yet  below  standard 
with  reference  to  its  average  height  and  diameter. 

Coming  nearei-  to  the  main  range  of  the  Cascades  we  find  a  few  town- 
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ships  covered  with  a  massive  red-fir  growth  of  great  age,  and  fairly 
representative  of  the  best  and  ultimate  development  of  the  type  in 
this  region.  They  have  suffered  comparatively  little  from  modern 
fires  and  the  forest  has  been  permitted  to  adjust  its  composition  with- 
out the  interference  of  man.  The  townships  referred  to  and  the  com- 
positions of  their  forests  are  as  follows: 

Composition  of  forest  in  T.  32  S.,  E.  3  E.,  Oregon. 

Per  cent. 

Yellow  pine 9 

Sugar  pine 22 

White  pine 1 

Lodgepole  pine 1 

Red  fir 60 

White  fir 6 

Western  hemlock .5 

Composition  of  forest  in  T.  33  S.,  R.  3  E.,  Oregon. 

Per  cent. 

Yellow  pine 2 

Sugar  pine 12 

White  pine .2 

Red  fir 75 

White  fir 10 

Western  hemlock ,2 

Incense  cedar 1 

Composition  of  forest  in  T.  34  S.,  E.  3  E.,  Oregon. 

Per  cent. 

Yellow  pine 15 

Sugar  pine 5 

Red  fir 60 

White  fir 18 

Western  hemlock .5 

Incense  cedar 1 

As  exhibiting  the  composition  of  the  red-fir  type  at  lower  elevations, 
or  where  humidity  conditions  approach  those  which  determine  the 
yellow-pine  type,  the  following  may  be  taken  as  representative: 

Composition  of  forest  in  T.  35  S.,  E.  2  E.,  Oregon. 

Per  cent. 

Yellow  pine 30 

Sugar  pine 1 

Red  fir 55 

White  fir . .  5 

Incense  cedar 2 

Oak 7 

Comjjositioji  afforest  in  T.  40  S.,  E.  1  W.,  Oregon. 

Per  cent. 

Yellow  pine 25 

Sugar  pine 5 

Red  fir *. 65 

White  fir 5 

Incense  cedar 2 

Oak:  and  madrona 8 
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Aloiio-  the  upper  altitudiiuil  limits  of  the  type  are  found  small  per- 
centages of  trees  belonoino-  to  the  alpine-hemlock  type.  They  replace, 
in  a  large  degree,  the  yellow  and  sugar  pine  components  of  the  middle 
and  lower  elevations.  Examples  of  this  aspect  of  the  type  occur, 
among  others,  in  the  following  townships:     . 

Composition  of  forest  in  T.  37  S.,  B.  4  E.^  Oregon. 

Per  cent. 

Yellow  pine 2 

White  pine 6 

Lodgepole  pine 8 

Red  fir 64 

White  lir 18 

Noble  lir 10 

Engelmann  f^pnice .8 

Composition  of  forest  in  T.  30  S.,  E.  ^  E.,  Oregon. 

»  Per  cent. 

Yellow  pine 10 

Sugar  pine 3 

White  pine 2 

Red  fir 68 

White  fir 6 

Noble  fir 11 

Examples  of  this  kind  are  not  common  in  this  region.  The  tendency 
of  the  red-fir  tj^pe  here  is  always  toward  added  or  greater  ratios  of  the 
species  requiring  less  moisture  for  their  growth.  Ln  other  words, 
throughout  the  region  examined  west  of  the  Cascades  there  is  every- 
where a  clearly  marked  extension  of  the  3^ellow-pine  type  elements 
into  the  areas  of  the  red-hr  type,  where  they  are  slowly  but  surely 
supplanting  the  species  that  need  a  high  degree  of  soil  and  atmospheric 
humidity  w4th  species  which  require  a  smaller  ratio  of  these  factors 
of  growth. 

As  already  mentioned,  the  red-fir  type  is  not  common  east  of  the 
Cascades  in  the  Upper  Klamath  Basin.  The  only  localities  where  it 
is  at  all  well  developed  are  the  Lake  of  the  Woods  depression  and 
some  of  the  areas  draining  into  Klamath  Gap.  The  townships  noted 
below  are  examples  of  the  aspect  which  the  type  assumes  here: 

Composition  of  forest  in  T.  40  S.,  Ji.  7  E.,  Oregon. 

Per  cent. 

Yellow  pine 40 

Sugar  pine 5 

Red  fir 55 

Composition  of  forest  in  T.  39  S. ,  R.  6  E. ,  Oregmi. 

Per  cent. 

Yellow  pine 31 

Sugar  ])ine 7 

Red  fir 50 

Whit(;  fir 10 

Incenae  cedar 1 
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If  the  yellow-pine  type  is  the  dominant  one  east  of  the  Cascades,  the 
red-fir  type  is  no  less  so  west  of  the  range.  The  following  statement 
exhibits  the  comparative  status  of  the  type  in  the  two  sections: 

Comparison  of  areas  of  red-fir  type  east  and  west  of  the  Cascades. 


East  of  the 
Cascades. 

West  of  the 
Cascades. 

Total  acreage  of  forested  areas  examined 

Total  acreage  covered  with  forest  of  the  red-fir  type. . . 
Percentage  of  acreage  bearing  red-fir  type  of  forest 

1,592,700 

58,  580 
3 

1,405,740 

817,  840 

58 

From  the  foregoing  it  will  be  seen  that  the  red-tir  type,  while  the 
dominant  one  west  of  the  Cascades,  is  very  far  from  assmning  the  pro- 
portions that  the  yellow-pine  type  does  on  the  eastern  side  of  the 
range. 

In  the  red-fir  type  the  forests  in  these  regions  reach  their  maximum 
density.  This  holds  good  for  the  mature  timber  as  well  as  for  the 
seedling  and  sapling  growth.  The  type  never  has  the  open  aspect 
which  characterizes  stands  belonging  to  the  yellow-pine  type.  Except 
on  areas  where  heavy  stands  of  mature  timber  effectually  shade  the 
ground  there  is  a  good  undergrowth  of  many  species  of  shrubs. 

Humus  and  litter  in  stands  of  the  type  are  moderately  abundant. 
On  ground  where  fires  have  not  run  for  one  hundred  to  two  hundred 
years  humus  covers  the  forest  floor  to  a  depth  which  varies  from  3  to 
5  inches.  The  litter  consists  of  broken  trees  and  branches.  It  is 
enormously  increased  in  quantit}^  when  a  fire,  even  of  low  intensit}", 
sweeps  through  the  forest. 

Reproduction  of  the  red-fir  type  is  good,  but  the  relative  ratio  of  the 
various  species  which  compose  it  are  subject  to  many  changes.  I 
should  say  that  the  red-fir  species  is,  on  the  whole,  assuming  minor 
proportions  in  the  general  composition  of  the  type,  giving  way  chiefly 
to  increasing  percentages  of  ^^ellow  pine  and  white  fir.  The  change 
is  slow  and  gradual,  but  is  steadily  progressing,  at  least  on  areas  of 
low  elevation  along  the  upper  limits  of  the  yellow-pine  t^^Dc.  While 
it  ma}^  not  be  possible  to  prove  in  a  conclusive  manner  that  climatic 
changes  are  responsible  for  the  gradual  restriction  of  the  red  fir,  it  is 
at  least  clear  enough  that  the  gradual  deepening  of  the  numerous 
drainage  channels  which  intersect  the  red-fir  areas  lessens  the  soil 
moisture  in  the  intervening  blocks  of  ground  by  a  more  thorough  and 
greatly  accelerated  outflow,  and  thus  prepares  the  way  for  species  of 
more  su])humid  tendencies  than  the  red  fir.  This  phenomenon  is 
plainh'  visible  everywhere  throughout  the  stands  of  the  typi^  Changes 
of  this  sort  are  too  slow,  however,  to  affect  the  present  status  of  the 
type.  We  may  therefore  say  that  on  areas  undisturbed  by  forest  fires 
the  red-fir  type  practically  holds  its  own,  with  the  red-fir  species  as 
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tho  loiuling"  compoiKMit.  WIumh^  fires  lunc  I'avag'cd  the  stands,  the  red 
lir  will  come  aiiiiiii  as  tlu^  i)riinai"y  and  })rin('i])al  seedling*  growth,  pro- 
vid(Hl  tlie  lire  was  one  of  low  or  moderate  intensity.  Where  the  stands 
have  1)een  totally  dc\stroved  or  the  destruction  amounts  to  75  per  cent 
and  upward  red  fir  may  come  as  the  chief  growth  if  the  local  seepage 
is  sufficient  to  maintain  the  requisite  degree  of  soil  humidit}^  If  this 
is  not  the  case,  we  have  reforestations  where  the  chief  components  are 
3'ellow  pine  or  white  fir,  or  sometimes  lodgepole  pine  of  the  nmr- 
Tcnjana  form. 

There  are  cases  observable  in  many  localities  along  the  upper  limits 
of  the  yellow-pine  type  Avhere  stands  of  red  fir  are  slowly  replacing 
3'ellow  pine.  These  are  not  due  to  extensions  of  red-fir  areas,  but  are 
merely  cases  in  which  the  red  fir  is  again  asserting  its  supremacy  on 
tracts  whence  it  was  driven  by  forest  fires  long  ago  (PI.  LXXVIII). 

RED-FIR    SUBTYPES. 

The  lesser  groupings  of  the  species  which  form  the  general  red-fir 
type  are  very  numerous,  but  mostly  of  small  areal  extent  in  any  one 
locality.  The  most  common  subtype  in  our  region  is  one  in  w^hich 
white  fir  forms  the  chief  component.  In  every  case  the  ascendancy 
of  this  species  can  be  traced  to  the  effect  of  forest  fires.  The  most 
conspicuous  example  of  the  white-fir  subtype  occurs  in  T.  37  S. ,  R.  5 
E.,  where  the  composition  of  a  forest  of  undoubted  red-fir  type  is  as 
follows : 

Composition  of  JoreM  hi  T.  37  S.,  Jl.  5  E.,  Oregon. 

Per  cent. 

Yellow  pine 1 

Lodgepole  pine 3 

Red  fir 8 

White  nr 88 

This  white-fir  growth  is  a  reforestation  after  a  fire  which  a  hundred 
3^ears  ago  destroyed  a  forest  w^here  red  fir  largely  predominated,  as  is 
seen  in  the  number  of  very  aged  trees  of  this  species  remaining  in  the 
later  growth  of  white  fir.  ' 

Small  groupings  in  which  the  white  fir  forms  fully  as  large  ratios  as 
in  the  localit}^  cited  above  are  found  in  many  places  througliout  the 
red-fir  type.  It  is  rare,  however,  to  find  the  white-fir  stands  main- 
taining their  numerical  superiority  into  maturity.  It  is  more  often 
the  case  that  a  white-fir  stand  or  reforestation  which  starts  in  the 
seedling  stage  with  a  ratio  of  70  to  80  per  cent  has  dwindled  by  the 
time  it  has  reached  a  wndl-advanced  sapling  stage  to  a  ratio  of  20  to  35 
per  cent  of  white  fir,  the  balance  l)eing  red  fir  principally.  Were  it 
not  so  two  or  three  generations  of  successive  forcvst  fires  would  have 
wiped  out  of  existence  most  of  the  red  fir  in  this  region.  The  stands 
of  the  white-fir  subtype  furnish  in  their  numbers,  extent,  and  ratios 


U.    S.   GEOLOGICAL  SURVEY 


TWENTY-FIRST  ANNUAL   REPORT       PART  V       PL.    LXXVIII 


GROUP   OF    RED    FIRS,    ROGUE    RIVER   VALLEY,    NEAR    MILL   CREEK. 


LEiBERG]  CASCADE    RANGE    AND    ASHLAND    RESERVES.  257 

of  composition  unfailino"  guides  for  the  estimation  of  the  extent  and 
age  of  tires  in  the  red-tir  t^^pe  before  the  advent  of  the  white  man. 

The  yellow  pine  occasionally  forms  stands  and  becomes  a  subtype. 
We  may  consider  it  a  subtj^pe  on  the  grounds  that  on  the  areas  here 
in  view  it  is  a  temporary  reforestation  after  fires,  and  while  the  par- 
ticular stand  may  grow  to  a  sort  of  "immature"  maturity  it  will  not 
reproduce  itself  in  a  preponderating  ratio.  Subt^^pes  consisting  of  60 
to  80  per  cent  yellow  pine  surrounded  with  dense  red-fir  growths  on 
the  same  level  are  found  in  many  places.  Good  examples  occur  in  the 
massive,  veteran  red-fir  growths  in  the  Rogue  River  V^alley,  in  Ts.  31 
and  32  S.,  R.  3  E.  Here  yellow-pine  reforestations  have  reached 
maturity,  are  in  a  state  of  decay,  and  are  gradually  being  replaced  by 
red  fir,  which  advances  from  the  surrounding  forest  to  close  the  gap. 

The  sugar  pine  never  forms  stands  of  pure  growth,  nor  does  it  ever 
exist  among  other  groups  in  preponderating  or  large  ratios.  It  is  a 
tree  that,  whatever  may  have  been  the  case  in  past  times,  is  now 
decidedly  deficient  in  reproductive  capacity  in  this  region.  It  therefore 
exists  as  scattered  trees  among  the  mass  of  red  fir  and  other  species 
of  that  type. 

The  lodgepole-pine  subtype  occurs  only  in  the  contorta  form  of  the 
species.  It  is  common  on  the  slopes  of  the  Cascades,  less  so  on  the 
Umpqua-Rogue  River  divide,  while  on  the  Siskiyou  Mountains  it  is 
rare  or  wholly  lacking  in  most  places.  Its  habitat  is  around  the  edges 
of  swamps  and  generally  on  ground  too  wet  to  permit  other  species 
of  conifers  to  flourish,  but  not  too  wet  for  arborescent  growth.  The 
proportion  of  the  species  always  runs  high  in  stands  of  this  character, 
seldom  less  than  95  per  cent,  the  remainder  consisting  of  poplar  and 
Cottonwood  or  species  of  willow  and  thorn. 

The  white  pine  rarely  occurs  in  sufficient  numbers  to  form  stands 
distinguishable  as  subtypes.  It  is  mostly  found  scattered  throughout 
mixtures  of  red  and  white  fir  in  the  middle  and  upper  areas  of  the  red- 
fir  type.  Exceptions  occur,  however.  In  T.  37  S.,  R.  5  E.,  in  the 
space  betAveen  Mount  Pitt  and  Mount  Brown,  is  a  tract  of  about  2,000 
acres  on  which  white  pine  forms  70  per  cent  of  the  forest.  It  is  a 
growth  70  or  80  3^ears  old — a  reforestation  after  forest  fires.  But  as 
a  rule  the  white  pine  forms  a  proportion  varying  from  2  per  cent  down 
to  scattered  trees  in  stands  of  composite  red-fir  type.  It  is  an  open 
question  whether  the  species  is  maintaining  its  present  general  ratio 
in  the  forests  of  red-fir  type  in  the  region.  I  should  say  that  south  of 
the  Umpqua-Rogue  River  divide,  where  the  stress  of  advancing  semi- 
arid  and  subhumid  conditions  is  more  marked  than  north  thereof,  the 
species  is  losing  ground.  Its  reproductive  capacit}^  here  is  certainly 
poor.  The  number  of  veterans  and  standards  throughout  the  forest 
is  greater  than  the  sapling  growth  of  the  species.  North  of  the 
Umpqua-Rogue  River  divide  the  species  becomes  more  abundant,  and 
21  GEOL,  PT  5 17 
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its  upp(U-  altitudinal  limits,  with  iiiill-tiniber  dimensions,  is,  for  some 
reason,  ('onsidera))ly  increased.  We  find  it,  for  example,  in  T.  28  S., 
R.  5  H..  at  altitudes  of  7,000  feet,  in  the  subalpine  forest,  with  diame- 
ters up  to  30  inches  and  150  to  175  feet  in  height,  rivaling  the  ])est 
growth  of  the  species  at  elevations  of  5,500  feet  in  the  central  areas 
of  the  Kooue  River  Basin. 

The  noble  fir  is  plentiful  in  numerous  localities  along  the  upper 
areas  occupied  b}^  the  red-fir  type.  Occasionally  its  ratio  is  sufliciently 
large  to  mark  it  as  a  subt3"pe.  In  such  cases  the  composition  of  the 
stands  of  which  it  forms  the  preponderating  clement  are  as  follows: 
Red  fir,  (>  per  cent;  w^hite  fir,  10  per  cent;  noble  fir,  83  per  cent.  An 
example  like  this  is  an  extreme  case,  however,  and  is  only  found  where 
the  red  fir  has  been  burned  out  and  the  noble  fir  has  come  in  as  a 
reforestation.  More  frequently  the  percentages  of  the  different  species 
stand  as  follows:  Red  fir,  25  per  cent;  white  fir,  20  per  cent;  noble 
fir,  DD  per  cent. 

The  best  specimens  of  the  noble-fir  subtype  in  forests  of  red-fir  type 
are  found  in  T.  37  S.,  R.  5  E.;  in  Ts.  34,  35,  and  36  S.,  R.  4  E.,  along 
the  5,400-foot  contour  line.  There  also  are  excellent  examples  of  the 
subtype  in  T.  34  S.,  R.  6  E.,  east  of  the  Cascades,  on  the  glaciated 
plateau  south  of  Cherr}^  Creek;  a  habitat  where  the  species  exists 
under  the  stress  of  the  subhumid  conditions  prevalent  east  of  the  range. 
The  average  ratio  of  the  species  in  its  relation  to  the  entire  mass  of 
the  red-fir  type  is,  approximately,  0.001  per  cent.  Apparent!}^  it 
maintains  this  ratio,  but  there  is  no  clear  evidence  of  its  extensions  in 
the  red-fir  type  beyond  these  figures. 

The  western  hemlock  occurs  sparingly  in  the  red-fir  type,  and  chiefly 
as  scattered  individuals  in  the  wetter  and  shadier  localities  in  the  hab- 
itats of  the  type.  Occasionally  small  areas  are  covered  with  nearly 
pure  aggregations  of  the  species  and  a  stand  with  subtype  character- 
istics is  formed.  In  Ts.  30  and  31  S.,  R.  4  E.,  are  found  such  aggre- 
gations. They  are  limited  to  the  trough  of  Union  Creek,  and  comprise 
altogether  hut  500  or  600  acres.  The  percentage  of  western  hem- 
lock in  these  stands  varies  from  60  to  80  per  cent.  Similar  stands 
occur  on  the  banks  of  the  North  Fork  of  Rogue  River  in  T.  30  S., 
R.  3  E.,  and  north  of  the  Umpqua-Rogue  River  divide,  in  Ts.  20  and 
30  S.,  R.  2  E.  The  species  is  clearly  diminishing  in  numbers  in  this 
region  so  far  as  its  ratio  as  an  integer  in  the  red-fir  type  is  in  question. 
Noi-  is  there  any  evidence  of  its  extension  into  the  subalpine  forest 
type. 

The  Flngelmjinn  spruce  is  of  rare  occurrence  as  a  factor  in  the  red- 
fir  type.  Only  occasional  trees,  scattered  here  and  tlwvc  along  the 
up])or  limits  of  the  type,  are  met  with.  This  species  also  is  one  whose 
('()m])l(^te  elimination  from  th(*  red-fir  type  is  here  only  a  matter  of 
a  comparatively  short  period  of  time. 
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In  its  arborescent  form  the  Pacific  yew  occurs  as  scattered  trees  onl}^ 
forming  an  insignificant  portion  of  thie  type.  In  its  semiarborescent 
aspect,  which  is  its  usual  mode  of  occurrence  in  this  region,  it  some- 
times is  exceedingly  abundant.  The  most  remarkable  example  of  this 
kind  which  came  under  my  observation  occurs  in  T.  38  S.,  R.  4  E., 
where,  in  a  mixed  growth  of  veteran  red  fir,  white  fir,  and  white  pine, 
the  Pacific  3^ew,  in  a  subarborescent  form,  constitutes  an  almost  inpene- 
trable  undergrowth,  and,  numerically,  is  far  ahead  of  the  strictly 
arborescent  components  of  the  forest  stand. 

ALPINE-HEMLOCK   TYPE. 

The  subalpine  areas  of  the  region — that  is,  such  as  generalh^  lie- 
above  6,200  feet  on  the  western  slope  of  the  Cascades  and  above  6,500 
feet  on  the  eastern — are  covered  with  forests  of  the  alpine-hemlock 
type.  It  thus  occupies  the  areas  having  the  highest  ratios  of  precipi- 
tation and  soil  humidit}^  within  limits  of  like  conditions  of  seepage. 

While  the  elevation  boundaries  for  the  type  given  above  are  the 
general  and  governing  ones  in  this  region,  it  is  not  absolutely  confined 
within  those  lines.  On  northern  slopes  the  type  sometimes  dips  below 
the  5,800-foot  contour  line,  and  it  may  occasionally  follow  the  deep 
and  shady  canyons  of  streams  even  lower. 

The  type  occurs  throughout  the  entire  length  of  the  main  range 
of  the  Cascades  on  both  slopes,  at  intermittent  points  along  the  sum- 
mit of  the  Siskiyou  Mountains,  and  at  many  points  on  the  crest  and 
highest  slopes  of  the  Umpqua-Rogue  River  divide.  In  its  southward 
extension  to  the  Sierra  Nevada  there  is  a  gap,  about  12  or  14  miles 
wide,  where  Klamath  River  breaks  through  the  Cascades,  in  which 
area  the  type  is  lacking.  East  of  the  Cascades,  in  the  Upper  Klamath 
Basin,  the  type  occurs  on  the  summit  of  the  Yamsa}^  Range,  on  the 
Gearhart  Mountains,  and  doubtless  at  other  points  along  the  highest 
elevations  of  the  Klamath-Deschutes  divide. 

On  small  areas  the  alpine-hemlock  type  is  frequently  pure — that  is 
to  say,  composed  entirely  of  alpine  hemlock.  On  larger  areas  the  type 
forms  stands  in  which  the  same  species  prevails  to  the  extent  of  75 
to  85  per  cent.  The  few  species  of  conifers  which  thrive  at  the  usual 
altitudes  of  the  type  make  the  chances  for  stands  of  pure  growths 
far  more  numerous  and  certain  than  is  the  case  among  the  lower  alti- 
tude types  with  their  more  complex  composition. 

The  species  which  form  the  integral  parts  of  the  alpine-hemlock 
type  of  forest  are:  Lodgepole,  white,  and  white-bark  pine;  noble  and 
alpine  fir;  alpine  hemlock;  and  Engelmann  spruce.  AYith  the  excep- 
tion of  the  white  and  white-bark  pine  and  Engelmann  spruce,  the 
ratio  in  which  the  species  exist  in  the  type  is  largely  a  matter  of 
chance.  Forest  fires  of  modern  date  have  so  thoroughly  destroyed 
the  old  forest  that  most  of  the  growths  of  the  type  are  merely  refor- 
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Citations  of  no  t»'ivat  jia>v.  ^Vhllt  the  relative  ratio  of  the  species 
holono'ing  to  the  type  would  ])0  on  any  large  area  undisturbed  by  fire 
for  a  century  or  more,  there  are  no  means  of  knowing-,  although  it  is 
hardly  to  be  doubted  that  the  alpine  hemloek  would  show  a  preponder- 
ating ratio. 

The  general  ratio  of  alpine  hemlock  in  the  composition  of  the  t3"pe 
is  approximately  50  per  cent  as  regards  numbers  of  individuals,  and 
60  per  cent  if  reference  be  had  to  the  timber  volume.  The  species 
which  crowds  it  most  closeh'^  as  to  numl)ers  is  the  lodgepole  pine, 
but  it  is  much  inferior  to  the  hemlock  in  timber  Aolume.  Typical 
alpine-hemlock  forests  contain  60  to  80  per  cent  of  the  species.  Such 
growths  are  especially  plentiful  in  the  region  between  Crater  Lake 
and  Mount  Pitt.  The  following  examples  are  fair  specimens  of  the 
alpine-hemlock  type  of  forest: 

Composition  of  forest  in  T.  32  S. ,  R.  5  E.,  Oregon. 

Per  cent. 

Lodgepole  pine 15 

Noble  fir 12 

Alpine  fir 2 

Alpine  hemlock 70 

Composition  of  forest  in  T.  31  S.,  R..5  E.,  Oregon. 

Percent. 

Lodgepole  pine 40 

Xoble  fir 3 

Alpine  hemlock 56 

Composition  of  forest  in  T.  33  S.,  R.  5  E.  Oregon. 

Per  cent. 

Lodgepole  pine 8 

Noble  fir 12 

Alpine  hemlock 85 

These  ratios  are  for  areas  comprising  entire  townships  situated  along 
the  summit  and  highest  slopes  of  the  main  range  of  the  Cascades. 

For  comparison  the  central  portion  of  T.  30  8.,  R.  1  E.,  situated  on 
the  Umpqua-Rogue  River  divide  is  cited.  Its  composition  is  as  fol- 
lows: Noble  fir,  20  per  cent;  alpine  hemlock,  79  per  cent. 

Along  the  lowest  altitudes  of  its  range  the  type  is  of  a  more  com- 
posite character,  as  may  be  seen  from  the  following  example,  which 
comprises  areas  situated  almost  wholly  below  6,800  feet: 

Composition  of  forest  in  T.  34  S.,  R.  4  E.,  Oregon. 

Per  cent. 

Lodgepole  pine 11 

Noble  fir 21 

\lpine  fir 2 

Alpine  hemlock 50 

Engelmann  sjjruce 16 
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The  higest  limits  for  the  alpine-hemlock  type  are  the  timber  lines, 
varying  from  8,000  feet  on  northern  slopes  of  the  highest  peaks  to 
9,500  feet  on  southern  declivities.  Along  the  edge  of  extreme  timber 
line  alpine  hemlock  is  wanting  and  white-bark  pine  reigns  supreme, 
but  100  feet  below  the  upper  limit  of  this  species  alpine  hemlock 
comes  in  and  soon  gains  the  ascendancy.  The  following  examples, 
all  taken  from  southern  declivities,  are  illustrative: 

Composition  of  forest  at  various  altitudes  on  Mount  Pitt,  Oregon. 

Timber  line:                                                                                                                              Percent. 
White-bark  pine 100 

300  feet  below  timber  line: 

White-bark  pine 50 

Alpine  hemlock 50 

800  feet  below  timber  line: 

White-bark  pine 2 

Alpine  hemlock 88 

Noble  fir 10 

East  of  the  Cascades,  in  the  Upper  Klamath  Basin,  the  alpine-hem- 
lock type  of  forest  is  poorly  developed.  Almost  its  only  constituent 
species  is  the  white-bark  pine,  and  the  acreage  covered  by  it  is  small. 

At  the  present  time  the  type  is  losing  ground,  in  so  far  as  the  prepon- 
derance of  the  alpine-hemlock  is  in  question.  This  is  wholly  due  to 
forest  iir^s  which,  wherever  they  burn  in  the  subalpine  elevations 
below  7,800  feet,  are  followed  by  reforestations  in  which  the  lodge- 
pole-pine  element  prevails  from  a  ratio  as  high  as  60  per  cent  to  total. 
The  suppression  of  the  hemlock  through  this  cause  is  doubtless  only 
temporary,  although  a  century  or  two  may  elapse  before  it  completely 
re-covers  the  lost  ground. 

The  areas  occupied  by  forests  of  the  alpine-hemlock  type  in  the 
region  examined  are  of  much  greater  extent  on  the  western  side  of  the 
Cascades  than  on  the  eastern.  The  following  comparative  statement 
exhibits  the  acreage  of  each  of  the  two  slopes: 

Comparison  of  areas  of  alpine-hemlock  type  on  the  east  and  west  sides  of  the  Cascades. 


Total  acreage  of  forested  areas  examined 

Total  acreage  covered  with  forests  of  the  alpine-hem- 
lock type 

Percentage  of  acreage  bearing  alpine-hemlock  type 
of  forest 


East  of  the 
Cascades. 


1,592,700 


83, 700 


5.  5 


West  of  the 
Cascades. 


1,405,740 


257,  860 


18.3 


By  comparing  these  figures  with  the  ratio  of  acreage  covered  with 
yellow-pine  type  of  forest  it  will  be  noticed  that  on  the  western  side 
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of  the  Cascad(^s  the  areal  diti'erences  f)ot^A'OPn  the  two  tA^pes  amounts  to 
only  5.2  per  ciMit  in  favor  of  the  A^ellow-pine  type.  While  these  ratios 
apply  only  to  the  Kog'ue  River  Basin  in  the  Cascades,  and  to  the  Upper 
Soutli  Uniixiua  Basin,  I  have  little  doii])t  they  will  be  found  to  apply 
equally  Avell  to  the  western  slope  of  the  Cascades  as  far  north  as  the 
MeKenzie  Fork  of  the  Willamette. 

The  aspect  and  density  of  the  alpine-hemlock  type  of  forest  vary 
exceedino'lv  accordinof  to  ao-e  and  altitude,  far  more  so  than  either  the 
red-tir  or  the  yellow-pine  types.  At  high  elevations  a  mature  forest 
of  the  type  consists  of  low,  stunted  individuals,  set  well  apart.  At 
middle  altitudes  the  type  is  usually  open  and  park-like  when  w^ell 
advanced  in  age,  the  alpine-hemlock  component  being  most  frequently 
collected  in  groups  with  individuals  of  white  pine  and  noble  fir  scat- 
tered throughout.  At  its  lower  altitudinal  limits  well-preserved 
examples  of  the  t^^pe  often  present  magnificent  examples  of  forest 
growth  but  little  inferior  in  timber  volume  to  the  best  stands  of  the 
red-tir  type.  In  such  cases  the  type  is  almost  wholly  composed  of 
alpine  hemlock  and  noble  tir;  the  trees  stand  20  to  30  feet  apart  with 
long  columnar  trunks,  and  run  from  100  to  200  mature  trees  to  the 
acre.  Stands  of  this  kind  occur  on  the  northern  slopes  of  the  Umpqua- 
Rogue  River  divide,  and  in  the  Cascades  at  the  head  of  the  Middle  Fork 
of  Rogue  River.  They  are  never  of  any  very  large  extent,  most  of 
them  having  been  ruined  by  fire  long  since. 

Stands  of  seedling,  sapling,  and  middle-aged  growth  of  the  type  are 
often  exceedingly  close  set.  From  tt,000  to  10,000  trees  to  the  aci;e  in 
stands  20  to  40  years  old  are  of  common  occurrence.  Younger  growths 
are  set  even  closer. 

The  quantit}^  of  humus  and  litter  in  forests  of  the  type  depends 
largely  upon  the  factor  of  forest  fire.  In  old  stands  at  middle  eleva- 
tions that  have  long  enjoyed  immunity  from  fire  there  is  very  little 
litter.  If  the  situation  is  in  the  bottom  of  a  valley  there  will  be  an 
accumulation  of  humus  3  inches  to  4  inches  in  depth,  but  on  the 
pumice-covered  slopes  and  summits  of  the  Cascades,  even  in  the  best- 
preserved  stands,  there  is  never  much  humus  on  the  forest  floor.  In 
stands  that  have  been  exposed  to  devastation  by  fire  the  litter  is  usually 
aVjundant,  consisting  of  the  common  debris  of  a  partiall}^  burned 
forest,  broken  and  charred  trunks  and  limbs,  dead  trees  still  standing, 
and  great  numbers  of  them  overthrown  by  wind  and  snow.  There  is  no 
humus  in  such  places,  the  deposit  having  been  burned  up  in  the  fire. 

Reproduction  of  the  type  in  a  broad  wa}^  is  good,  but  if  examined  in 
a  special  manner,  with  reference  to  its  component  species,  the  stability 
of  the  type  on  the  ratio  here  adopted  as  its  distinctive  character  is  not 
promising.  Neither  the  alpine  hemlock  nor  the  noble  fir  are  holding 
their  ground  against  the  overwhelmingly  great  increase  in  the  lodge- 
pole-pine  component   following  fires.     If   this    species    continues   to 
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extend  its  limits  and  ratios  for  the  next  forty  years  as  it  has  done  in 
the  last  forty  or  lift}^  years  the  alpine- hemlock'  type  of  forest  in  this 
reg'ion  will  be  transformed  into  one  consisting  exclusively  of  pure 
lodgepole  pine. 

ALPINE-HEMLOCk    SUBTYPES. 

Among  the  aggregations  or  subtype  groupings  of  the  component 
species  which  form  the  alpine-hemlock  type  there  are  three  frequent 
enough  and  covering  areas  sufficiently  large  to  assume  especial  prom- 
inence. They  are  groupings  in  which  the  alpine  hemlock,  the  lodge- 
pole  pine,  and  the  white-bark  pine  each  constitute  90  per  cent  or  more 
of  the  total  number  of  individuals  in  the  association. 

The  lodgepole-pine  subtype  is  the  most  conspicuous.  It  is  composed 
of  the  murrayana  form  of  the  species,  and  invariablv  is  a  reforestation 
after  fires.  Its  great  development  after  tires  indicates  that,  tempora- 
rily at  least,  the  ratio  of  soil  moisture  has  been  reduced  below  the 
point  w^here  the  growth  of  alpine  hemlock  and  noble  lir  in  any  great 
numbers  is  possible.  The  subtype  occui's  in  many  localities  on  the 
summit  and  along  the  upper  slopes  of  the  Cascades  on  both  sides  of 
the  range;  it  is  especially  common  throughout  the  pumice-covered 
tracts,  because  the  upper  foot  or  two  of  soil  made  up  of  this 
material  parts  quickl}^  with  its  moisture  when  exposed  to  the  sun,  and 
seed  of  other  species  of  conifers  than  the  lodgepole  pine  fail  to  germi- 
nate on  the  dry  soil.  In  the  Siskiyou  Mountains  the  subtype  is  lack- 
ing, and  along  the  Umpqua-Rogue  River  divide,  except  where  it  joins 
the  Cascades,  it  is  of  small  extent.  In  the  Cascades  the  most  conspic- 
uous examples  of  the  subtype  occur  in  the  region  between  Mount 
Thielsen  and  Union  Peak.  The  following  examples  will  serve  to  show 
its  extent  and  composition  in  that  region: 

Composition  of  forest  in  T.  28  S.,  R.  6  E.,  Oregon. 

Per  cent. 

Lodgepole  pine 95 

Noble  fir 3 

Alpine  hemlock 2 

Composition  of  forest  in  T.  29  S.,  R.  5  E.,  Oregon. 

Per  cent. 

Lodgepole  pine 92 

Noble  fir 2 

Alpine  hemlock 6 

These  tracts  are  situated  on  the  summit  and  high  slopes  of  the  main 
backbone  of  the  Cascades  and  comprise  two  entire  townships.  South 
of  Crater  Lake  and  extending  to  the  northern  base  of  Union  Peak  are 
scatterc^d  tracts  aggregating  thousands  of  acres  on  which  lodg(^pole 
pine  has  replaced  alpine  hemlock  and  noble  lir  with  stands  running  99 
per  cent  lodgepole  pine. 
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The  <ir()U]i^  of  this  species  in  the  iilpine-heinlock  type  are  destined 
to  vanish  in  time,  provided  forest  tires  are  absohitely  kept  down. 
At  the  present  time  they  are  on  the  increase,  partly  owing  to  recur- 
rino-  tires  now  in  lodg-epoU^.  stands,  now  in  pi'eviously  unhurned  alpine- 
hemlock  and  nol)k^-tir  o-rowths,  and  partly  owing  to  reforestations  of 
grassed-over  tracts  which  long  ago  were  denuded  of  their  forest  cover 
by  fire.  At  high  altitudes  in  the  Cascades  a  return  to  forest  condi- 
tions of  such  areas  is  nearly  always  accomplished  by  an  initial  growth 
of  lodgepole  pine. 

Sul)type  groupings  of  the  white-bark  pine  are  infrequent  and  of 
small  extent.  They  occur  chiefly  at,  or  a  short  distance  below,  the 
timber  line  on  a  few  of  the  highest  peaks  in  the  region.  As  a  rule 
the  species  is  thinly  scattered  through  mixed  stands  of  alpine  hemlock 
and  noble  fir  above  7,000  feet. 

Subtype  groupings  or  pure-growth  stands  of  alpine  hemlock  are  not 
infrequent  along  all  the  higher  elevations  of  the  Cascades.  On  the 
Siskiyou  Mountains  they  are  lacking,  and  on  the  Umpqua-Rogue 
River  divide  they  are,  collectiveh%  of  limited  extent.  They  are  espe- 
eialh'  characteristic  of  stands  in  which  the  species  has  attained  middle 
age  or  maturity.  The  pure  growths  of  alpine  hemlock  are  distin- 
guished also  b}"  another  peculiarity,  that  of  forming  associations  of 
ten  to  twenty -five  individuals  which  stand  so  close  that  apparently 
they  all  spring  fiom  a  common  root.  These  small  aggregations  are 
exti'emely  characteristic  of  the  habit  of  the  species  at  the  middle  and 
upper  altitudinal  limits  of  its  growths.  Numbers  of  these  associations, 
more  or  less  closely  grou^ped  together,  form  a  shade  so  dense  that  the 
other  component  species  of  the  alpine-hemlock  type  stand  little  chance 
of  growth  in  such  places.  We  have,  therefore,  pure  growths  of  the 
alpine  hemlock.  At  lower  elevations,  or  in  reforestations  after  fires, 
the  alpine  hemlock  rarely  forms  these  small  associations,  and  in  conse- 
quence the  grow^th  is  much  mixed  with  other  species. 

The  cause  of  the  small,  close  groupings  of  the  species  which  are  so 
noticeable  and  striking  is  not  wholly  clear.  Apparently  many  indi- 
viduals (I  ha\'e  counted  as  high  as  thirty-five)  spring  from  a  common 
root.  At  low  elevations^ — that  is,  at  the  lower  limits  of  the  altitudinal 
range  of  the  species — the  ph(^nomenon  is  extremely  rare,  but  beyond  a 
certain  point  in  elevation  the  bulk  of  the  species  occurs  in  these  close 
associations.  My  observations  lead  me  to  the  conclusion  that  this 
method  of  growth  is  due  primarily  to  some  peculiarity  in  the  dispersion 
of  the  seed  of  the  species  at  high  elevations  which  does  not  exist  at  lower 
lev^els.  According  to  this  theory  each  association  represents  the  ger- 
minating seeds  in  one  cone,  torn  oil"  ])efore  seed  dispersion  had  taken 
place  and  more  or  less  deeply  l)uried  in  the  soil  where  it  f(dl.  The 
young  seedlings,  crowding  each  other  closely,  have  ))ecome  united 
through  a  process  of  natural   graftage  when*  the  crowding  and  abra- 
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sion  of  the  bark  and  cambium  first  began,  namel}^,  at  tlie  root  crown 
or  short  distances  above  it. 

On  the  Umpqua-Rogue  River  divide  and  on  the  slopes  of  the  Cas- 
cades the  noble  lir  does  not  often  form  groupings  in  which  it  occupies 
the  dominant  ratio,  but  on  the  crest  and  high  southern  slopes  in  the 
Siskiyou  Mountains,  from  Siskiyou  Peak  as  far  west  as  my  examina- 
tion extended,  the  species  covers  large  areas  with  stands  in  which  its 
ratio  runs  from  90  to  95  per  cent.  In  these  mountains  it  is  the  dom- 
inant species  in  the  alpine-hemlock  type  of  forest. 

White  pine,  alpine  lir,  and  Engelmann  spruce  mostly  occur  as  scat- 
tered individuals  or  small  aggregations  in  mixed  stands  of  alpine 
hemlock  and  noble  fir.  Occasionally,  in  the  high  country  between 
Mount  Pitt  and  Klamath  Point,  the  spruce  in  some  of  the  canyon  bot- 
toms is  present  in  as  high  ratio  as  75  per  cent.  An  example  of  this 
kind  exists  in  T.  34  S.,  R.  5  E.,  in  the  upper  portions  of  the  canyon  of 
the  South  Fork  of  Rogue  River.  The  forest  is  an  old  growth  not 
visited  by  fire  for  perhaps  three  hundred  years.  The  soil  is  exception- 
ally deep  and  is  swampy  or  watersoaked.  The  composition  of  the 
stand  is  as  follows: 

Composition  of  forest  in  T.  34  S.,  R.  S  E.,  Oregon. 

Per  cent. 

Engelmann  spruce 75 

Lodgepole  pine 20 

Noble  fir 4.  5 

White  pine 5 

THE  FOKEST  AS  A  COMMERCIAL  FACTOR. 

The  forest  in  this  region  possesses  a  twofold  value:  First,  as  a 
commercial  factor  in  its  relation  to  the  demand  and  supply  of  lumber 
products  and  fuel;  second,  in  its  more  or  less  obvious  effects  upon 
streams.     It  will  here  be  considered  in  its  commercial  aspect. 

AMOUNT  AND   DISTRIBUTION   OF  COMMERCIALLY  VALUABLE 

TIMBER. 

Commercially  valuable  timber  is,  strictly  speaking,  any  kind  of 
timber  having  sufficient  dimensions  to  make  it  available  for  use  either 
in  the  manufacture  of  the  various  lumber  products  entering  into  trade 
or  in  the  coarser  stuffs  utilized  as  fuel.  Obviously,  therefore,  if  we 
desire  to  know  the  ultimate  and  actual  timber  resources  of  any  partic- 
ular area  the  standard  employed  in  their  estimation  must  be  sufficientl}^ 
broad  to  cover  all  classes  and  dimensions  of  the  standing  timber  and 
the  unit  of  volume  must  be  the  cubic  foot. 

In  the  forested  regions  of  the  West  the  cubic  foot  as  a  unit  of 
volume  is  never  employed  in  estimating  timber  on  root.  There  are 
various    reasons   for    this    practice.     First,    timber  is    cruised   and 
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e.>>tiin;it(Hl  chiefl}^  for  sawmill  purposes,  whore  the  unit  of  voUune  is  the 
foot  H.  M.,  and,  second,  accurate  estimates  based  on  the  cubic  foot 
unit  are  extremely  difficult  in  the  Western  forests  with  their  tall 
gTowino-  trees  and  the  ever  varying  ratios  between  the  perimetrical 
and  longitudinal  dimensions  of  the  tree  cone,  and  would  involve  much 
time  and  outlay  without  any  particidar  benefit  to  the  lum])erman. 
For  these  and  other  minor  reasons  our  estimates  of  the  timber  capac- 
ities of  the  Western  forests  are  based  on  the  board-foot  measure,  a 
s^^stem  which  falls  very  far  short  of  expressing-  the  true  value  of  the 
forest  in  these  regions.  The  difference  between  estimates  based  on 
cubic  measurements  and  on  board  foot  measurements  in  the  timber 
volumes  of  the  Western  forests  is  largely  a  matter  of  speculation. 
All  cubic  estimates  that  have  come  to  my  notice  are  clearly  mere 
guesswork.  The}^  all  show  the  same  defect,  that  of  a  gross  underes- 
timation. My  observations  in  Idaho,  Oregon,  and  Washington  have 
conclusiveh^  established  in  my  mind  the  fact  that  estimates  based  on 
the  board-foot  unit  do  not  show  the  entire  timber  volume  by  ratios 
varying  from  300  to  2,000  per  cent.  In  other  w^ords,  the  ultimate 
volume  of  timber  on  any  given  area  is  from  three  to  twent}^  times 
greater  than  that  shown  in  board-measure  estimates. 

The  standard  of  estimates  in  vogue  among  sawmill  men  and  cruisers 
is  subject  to  a  great  deal  of  variation  depending  on  positions  of  the 
forested  tracts  with  reference  to  transportation  facilities,  the  local  or 
export  requirements,  and  the  general  scarcity  or  abundance  of  timber. 
The  same  holds  good  with  reference  to  the  species  of  trees  which  are 
considered  fit  for  mill"  timber.  Thus,  where  timber  is  abundant  the 
lodgepole  pine  is  regarded  as  unfit  for  lumber,  while  in  localities 
where  timber  is  scarce  the  species  is  found  to  serve  very  well.  Such 
is  also  the  case  with  the  white  fir  and  other  less  common  species. 

In  the  region  where  the  following  estimates  were  made  there  are 
many  local  standards  or  practices  of  estimate  and  cutting  in  vogue. 
It  was  found  to  be  impossible  to  reconcile  these  widely  differing  prac- 
tices, and  a  standard  was  adopted  designed  to  show  the  amount  of 
timber  available  under  fair  and  judicious  lumbering  methods.  The 
smallest  admissible  dimensions  were  fixed  at  8  inches  ])asal  diameter 
at  18  inches  from  the  ground,  and  10  feet  of  clear  trunk.  But  it  was 
found  that  in  most  cases  these  two  specifications  did  not  exist  in  the 
same  individual.  For  this  reason  most  of  the  timber  estimates  in  this 
report  are  based  upon  butt  diameters  of  11  inches. 

The  species  of  trees  generally  sawn  in  this  region  are  limited  to 
three,  viz,  yellow  and  sugar  pine  and  red  fir.  In  some  localities  the 
incense  cedar  is  sawn  into  shingles,  but  its  use  for  this  })urpose  is  not 
connnon.  For  fencing  material  yellow  pine,  sugar  })ine,  red  fir,  and 
incense  cedar  are  utilized  on  both  sides  of  the  Cascades,  and,  on  the 
eastern  side  in  addition  to  the  species  enumerated,  lodgepole  pine  and 
western  juniper.     As  fuel   the  following  species  arc  made  use  of: 
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Yellow  pine,  sugar  pine,  red  fir,  western  juniper,  oak,  and  madrona. 
West  of  the  Cascades  the  various  oaks  and  the  madrona  are  preferred 
for  fuel  purposes.  Little  or  none  of  the  timber  is  cut  for  railroad 
cross-ties  or  for  telegraph  poles. 

In  the  estimates  are  included  the  following  species  of  coniferous 
trees:  Yellow  pine,  sugar  pine,  white  pine,  red  fir,  white  fir,  noble  fir, 
incense  cedar,  western  hemlock,  alpine  hemlock,  and  Engelmann  spruce. 
In  the  local  cruisings  made  in  the  region  the  above-enumerated  species 
are  usually  taken  into  account,  with  the  exception  of  white  fir  and 
alpine  hemlock,  which  are  excluded. 

The  total  quantity  of  timber,  with  sufficient  diametrical  and  longi- 
tudinal dimensions  to  make  it  available  for  sawmill  purposes,  growing 
in  the  region  under  examination  was  19,981,209,200  feet  B.  M.  in  the 
year  1899,  estimated  on  the  basis  indicated  above.  It  was  divided 
among  the  various  species  as  follows: 

Sawmill  timber  in  Cascade  Range  Reserve  and  adjacent  regions,  Oregon. 


Species. 

East  of  the  Cascades. 

West  of  the  Cascades. 

Total. 

Yellow  pine. „.-o 

Feet  B.  M. 

6,  519,  896,  600 

78,  754,  800 

16,840,000 

310,  476,  200 

555,  092,  400 

116,  480,  000 

12,  670,  000 

72,  930,  000 

Feet  B.  M. 

2,  957,  623,  800 

735, 147,  300 

113,  630,  500 

6,  327,  788,  600 

660,  433,  600 

769,  344,  400 

78,  723,  600 

536,  689,  800 

46,  718,  200 

50,  349,  400 

Feet  B.  M. 

9,  477,  520,  400 

813,  902, 100 

130,  470,  500 

6,  638,  264,  800 

1,  215,  526,  000 

885,  824,  400 

91,  393,  600 

609,  619,  800 

46,  718,  200 

71,  969,  400 

Sugar  pine 

White  pine 

Red  fir „ . . . . ... 

White  fir 

Noble  fir 

Incense  cedar 

Alpine  hemlock 

Western  hemlock 

Engelmann  spruce 

Total 

21,  620,  000 

7,  704,  760,  000 

12,  276,  449,  200 

19,  981,  209,  200 

In  the  above  table  the  summit  of  the  Cascades  is  taken  as  a  divis- 
ional line  between  the  eastern  and  western  sections  of  the  region. 

Taking  into  account  the  acreage  of  the  two  sections  the  average 
stand  per  acre  is  as  follows : 

Stand  of  timber  east  and  west  of  the  Cascades. 


East  of  the 
Cascades. 

West  of  the 
Cascades. 

Wooded  and  forested  area acres. . 

Average  stand  of  timber  per  acre  .  .ft,  B.  M. . 

1,592,700 
4,837 

1,  405,  740 
•8,  733 
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A  coiiiparison  of  this  kind  is  valuable  only  in  a  general  way.  It  does 
not  convey  a  true  idea  of  the  actual  density  of  the  mill  timber  on  small 
tracts  on  either  side  of  the  rano-e.  The  reason  for  this  lies  in  the 
greatly  varying  age  and  composition  of  the  different  forest  types. 
For  example,  on  the  eastern  side  of  the  Cascades  the  yellow-pine 
forest  is  frequently  cut  up  by  extensive  growths  of  lodgepole  pine,  in 
some  places  30,000  to  40,000  acres  in  a  body  or  scattered  in  smaller 
bodies  through  a  number  of  towmships  but  connected  b}^  narrow  lines 
of  the  same  kind  of  growth.  These  lodgepole-pine  stands  carry  no 
mill  timber,  or  small  quantities  only,  but  in  a  classification  of  the  land 
into  forested  and  nonforested  areas  they  obviously  belong  in  the  for- 
ested class.  The  actual  volume  of  timber  per  acre  measured  by  the 
cubic-foot  unit  is  often  very  much  greater  in  these  noncommercially 
valuable  stands  than  in  pure  yellow-pine  growths  scaling  10,000  feet 
B.  M.  and  upward.  But  whatever  their  volume  may  be  their  pres- 
ence onl}^  serves  to  lower  the  average  acreage  stand  of  mill  timber  on 
the  forested  areas  where  they  occur.  Much  of  the  region  under  exam- 
ination is  composed  of  high  subalpine  regions  which  naturall}"  carry 
light  stands  of  timber.  Extensive  fires  have  devastated  them  at  various 
times.  Reforestations  of  all  ages  and  differing  in  composition  cover 
them.  These  reforestations  are  forest  to  all  intents  and  purposes. 
Their  timber  volumes  are  often  considerable,  but  the  dimensions  are 
too  low  to  come  within  mill-timber  classifications.  In  other  places 
fires  have  destroyed  a  certain  percentage  of  the  forest.  The  damage 
ma}'  vary  from  10  to  60  per  cent  or  higher.  The  destruction  has  not 
been  all  in  one  place  or  body.  The  fire  has  run  through  the  forest  for 
miles,  burning  a  tree  or  a  group  of  trees  here  and  there.  All  these 
factors  become  apparent  enough  when  any  large  tract  of  forest  in  this 
region  is  cruised,  and  they  lower  the  average  stand  of  mill  timber, 
where  a  large  area  is  in  question,  with  surprising  rapidit3^  ^^  i®  only 
when  tracts  of  comparatively  limited  size  are  examined  that  a  correct 
idea  of  the  actual  and  possible  stand  of  mill  timber  in  this  region  can 
be  formed.  The  following  examples  of  mill-timber  stands  in  different 
tow^nships  will  give  a  better  view  of  the  density  of  the  forest  in  various 
portions  of  the  regions  than  can  be  obtained  from  the  figures  based  on 
a  general  average: 

Stand  of  mill  timber  in  T.  32  S.,  R.  1  E.,  Oregon. 

Forested  area acres. .  23,  040 

Mill  timber feet  W.  INI. .  247,  240,  000 

Average  per  acre do. . .  10,  730 

This  township  is  situated  on  the  southern  slopes  of  the  Umpqua- 
Rogue  River  divide,  and  carries  a  forest  composed  chiefly  of  red-fir 
type.  Owing  to  i\\i\  rocky  and  broken  chai'acter  of  the  region  the 
stand  is  rather  below  the  medium  density  for  the  red-fir  t^^pe. 
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Stand  of  mill  timber  'in  T.  32  S.,  7v.  S  E.,  Oregon. 

Forested  area acres. .  17,  940 

Mill  timber feet  B.  M. .  452,  240,  000 

Average  per  acre do. . .  25,  264 

The  township  is  situated  in  the  Rogue  River  bottoms.  Its  forest  is 
of  the  red-fir  type  and  represents  fairly  the  best  class  of  this  type  of 
forest  in  Rogue  River  Valle}^ 

Stand  of  mill  timber  in  T.  36  S.,  R.  4  E.,  Oregon. 

Forested  area acres. .  16,  040 

Mill  timber feetB.M..  248,000,000 

Average  per  acre do —  15,  461 

This  tract  is  situated  in  the  region  south,  of  and  surrounding  Mount 
Pitt,  and  is  typical  of  the  red-fir  type  at  medium  density. 

Stand  of  mill  timber  in  T.  39  S.,  R.  S  E.,  Oregon. 

Forested  area acres. .  21, 140 

Mill  timber feetB.M..  328,000,000 

Average  per  acre do 15, 515 

This  township  is  situated  in  Klamath  Gap,  and  is  typical  of  the  best 
and  heaviest  yellow-pine  type  of  forest. 

Stand  of  mill  timber  in  T.  41  S.,  R.  3  E.,  Oregon. 

Forested  area acres. .  7, 000 

Mill  timber feet  B.  M. .     10, 000,  000 

Average  per  acre. ,do 1, 428 

This  township  is  situated  on  the  southern  slopes  of  the  Siskiyou 
Mountains  and  is  subject  to  the  stress  of  semiarid  conditions.  It  rep- 
resents the  average  stands  of  the  3^ellow-pine  type  at  the  lower  limits 
of  its  growth  in  this  region.  Between  the  two  examples  given  of  the 
yellow-pine  type  there  are  all  sorts  of  variations,  the  average  acreage 
running  5,000,  7,000,  and  9,000  feet  B.  M.  for  stands  of  medium 
densit^^ 

It  is  in  the  alpine-hemlock  t3^pe  of  forest  that  the  stands  of  timber 
become  thin  and  light  and  make  the  factor  which  is  responsible  for 
the  low  general  average  of  the  forest  stands  west  of  the  Cascades  in 
this  region.     The  following  examples  exhibit  clearly  this  condition: 

Stand  of  mill  timber  in  T.  28  S.,  R.  5  E.,  Oregon. 

Forested  area acres. .  23,  040 

Mill  timber feet  B.  M . .     40,  000,  000 

Average  per  acre do...  1,  736 

The  tract  occupies  the  summit  and  high  slopes  of  the  Cascades.  Fires 
have  run  through  18,000  acres  of  the  township,  destroying  75  per  cent 
of  the  timber. 
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tSiaml  of  mill  (i  in  her  in  T.  ,il  >S.,  R.  6  J'J.,  Oregon. 

Forested  area acres. .  21,  440 

Mill  timber feet  B.  M. .     50,  520,  000 

Average  per  acre do  —  2,  315 

Thi.s  township  also  occupies  summit  and  high  slopes  of  the  Cascades. 
It  is  a  o-ood  example  of  the  capacity  in  mill  timber  of  the  better  class 
of  the  ali)ine-hemlock  type  of  forest  as  it  commonly  occurs. 

East  of  the  Cascades  the  forest  does  not  show  as  great  variations  in 
the  density  and  amount  of  mill  timber  per  acre  as  are  met  with  west 
of  the  range.  The  following  townships  furnish  typical  examples  of 
the  different  grades: 

Stand  of  mill  iimher  in  T.  SI  S.,  R.  10  F.,  Oregon. 

Forested  area acres. .  23,  040 

Mill  timber feetB.M..  220,800,000 

Average  per  acre do. . .  9, 583 

This  township  is  covered  with  a  forest  of  3^ellow  pine  running  95 
per  cent  pure.  It  is  typical  of  the  heaviest  forest  growth  in  the  Upper 
Klamath  Basin  so  far  as  this  examination  extended. 

Stand  of  mill  timber  in  T.  34  S.,  R.  11  E.,  Oregon. 

Forested  area acres. .  15,  040 

Mill  timber .feet  B.  M. .     79,  000,  000 

Average  per  acre do 5,  252 

The  forest  in  this  township  is  representative  of  a  medium  class  of 
stands  in  the  region.  From  this  average  of  5,252  feet  B.  M.  it  varies 
to  amounts  less  than  1,000  feet  per  acre  where  the  forest  comes  in  con- 
tact with  true  semiarid  conditions.  The  forest  of  alpine-hemlock  type 
carrying  timber  suitable  for  mill  purposes  is,  east  of  the  Cascades, 
confined  to  the  slopes  of  this  range.  It  averages  about  30  per  cent 
lighter  than  the  same  type  west  of  the  range. 

Excluding  the  areas  denuded  of  forest  through  logging  operations, 
or  partly  cleared  for  purposes  of  agriculture,  it  is  patent  to  the  most 
ordinary  observer  that  the  present  stands  of  timber  fit  for  mill  use 
are  vastly  below  what  the  region  is  capable  of  producing.  There  is 
not  a  single  township  of  all  those  examined,  either  east  or  west  of  the 
Cascades,  where  this  does  not  hold  true.  The  greatest  deficiency 
occurs  in  the  red-fir  type,  the  least  in  the  yellow-pine  type,  while  the 
alpine-hemlock  type  holds  an  intermediate  position. 

As  illustrative  of  the  vast  difference  existing  in  stands  of  mill  tim- 
ber on  areas  practically  identical  in  soil,  moisture,  and  topographical 
features,  the  following  examples  are  adduced: 
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Difference  in  stands  of  mill  timber  in  Cascade  Range  Reserve  and  adjoining  regions  under 

practically  the  same  conditions. 

IX    THE    RED-FIR   TYPE. 

Feet  B.  M. 

T.  33S.,  R.  3E - 806,880,000 

T.  32S.,  R.  3E ." 452,240,000 


«> 


Difference 354,  640,  000 

IN    THE    ALPINE-HEMLOCK    TYPE. 

T.  36S.,  R.  5E 139,700,000 

T.  32S.,  R.  5E 68,960,000 

Difference 70,  740,  000 

These  examples  are  of  the  better  classes  of  stands  on  the  western 
side  of  the  Cascades.  Among'  the  townships  carrying  lesser  amounts 
the  relative  differences  are  much  larger.  On .  the  eastern  side,  with 
its  large  areas  of  exclusive  yellow-pine  type,  the  variations  are 
smaller,  but  nevertheless  great  enough  to  become  conspicuous. 

The  question  arises,  If  all  the  forested  areas  carried  mill  timber  to 
their  ultimate  capacity,  what  amount,  as  the  gross  total,  would  the 
region  contain  ?  To  deduce  a  fair  average  for  each  of  the  three  forest 
types  it  is  necessary  to  consider  the  natural  conditions  under  which 
the  forest  grows. 

The  region  west  of  the  Cascades  in  the  Rogue  River  Basin  is  subject 
to  semiarid  pressure  from  three  directions,  viz,  from  the  east  through 
Klamath  Gap,  from  the  south  over  the  Siskiyou  Mountains,  and  from 
the  west  by  extensions  into  higher  elevations  of  the  low-lying,  almost 
wholly  nonforested  depression  at  the  western  base  of  the  Cascades. 
In  the  Umpqua  Basin  the  semiarid  and  subhumid  conditions  of  stress 
prevalent  throughout  the  Rogue  River  Basin  are  absent,  at  least  so  far 
as  the  region  examined  is  in  question.  The  yellow-pine  type  is  the 
portion  of  the  forest  which  comes  in  closest  contact  with  these  semi- 
arid  pressures.  Along  the  lower  and  middle  limits  of  the  red-iir  type 
are  seen  the  effects  of  the  semiarid  and  subhumid  conditions  advanc- 
ing through  the  yellow-pine  type  in  a  diminished  densitv  of  stands 
and  smaller  dimensions  of  the  trees.  There  is  in  consequence  a  broad 
belt  of  red-fir  type  lying  adjacent  to  the  yellow  pine  which  naturally 
could  not  produce  a  forest  of  any  but  a  medium  density.  The  heaviest 
growths  of  this  type  in  our  region  are  found  in  a  north-south  belt 
6  to  12  miles  wide  lying  just  to  the  west  of  the  last  declivities  of  the 
upper  or  summit  terrace  of  the  Cascade  Range. 
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'V\n'  alpinc-lioinlock  type  of  forest  suffers  hut  little  us  yet  from  tii8 
upward  extensions  of  semiarid  and  suV)humid  conditions.  Its  ^^'rowth 
alono-  the  fi})per  limits  of  its  altitudinal  range  is  under  more  or  less 
aeute  stress  of  low  mean  aniuial  temperatures,  depending  on  the  vary- 
ing sloj)e  of  exposure. 

On  the  eastern  side  of  the  Cascades  in  the  Upper  Klamath  Basin 
most  of  the  tracts  are  under  semiarid  pressure,  advancing  from  the 
south  and  east,  and  everj^where  the  character  of  the  growth  of  the 
forest  shows  inimistakal)le  evidence  of  this  fact. 

Considering  these  factors  and  the  extent  of  the  areas  upon  which 
they  are  in  operation,  I  woidd  place  the  natural  average  ultimate 
capacity  of  the  different  forest  types  in  mill  timber  at  the  following 
amounts: 

Ultimate  acre  capacity  of  forest  types  in  mill  timber  in  Cascade  Range  Reserve  and  adjacent 

regions,  Oregon. 


Type. 


Yellow-pine  type  . . . 

Red-fir  type 

Alpine-hemlock  type 


East  of  the 
Cascades. 


Feet  B.  M. 
per  acre. 

18,  000 

25, 000 

12,  000 


West  of  the 
Cascades. 


Feet  B.  M. 
per  acre. 

30,  000 

60,  000 

25,  000 


Assuming  that  the  average  age  of  stands  of  first-class  mill  timber 
is  175  years  (in  reality,  I  think  it  may  be  somewhat  higher)  the  above 
computations  would  mean  that  a  forest  in  this  region  left  to  a  natural 
course  of  growth  for  a  period  of  175  years  would  carry  the  amounts 
specified  above. 

It  remains  to  compare  the  present  quantity  of  mill  timber  with  the 
possible  quantity  which  the  region  could  carry  under  ordinary  natural 
conditions.  For  this  purpose  the  area  logged  clean  will  have  to  be 
deducted  from  the  total  forested  areas,  as  it  does  not  enter  into  the 
estimates  of  the  present  available  timber,  and  a  suitable  deduction 
made  for  ^he  areas  partly  logged.  Reducing  this  latter  factor  to  a 
ratio  which  Avill  express  its  areas  in  acres  logged,  the  total  acreage  is 
as  follows: 
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Area  covered  by  different  forest  types  in  Cascade  Range  Reserve  and  adjacent  regions,  Oregon. 


West  of  the 
Cascades. 

East  of  the 
Cascades. 

Yellow-pine  tvpe — Forest  area  examined 

Acres. 
330,  040 
66,  200 

Acres. 
1,450,420 
33,  700 

Lo2:2red 

Net 

263,  840 

1,  416,  720 

Red-fir  type — Forest  area  examined 

Logged  

Net           

817,  840 
28,  300 

58,  580 
0 

789, 540 

0 

Alpine-hemlock  type — Forest  area  examined 

Loeffed          

257,  860 
0 

83,  700 
0 

Applying  the  estimates  of  ultimate  capacity  to  the  nonlogged  areas, 
the  results  are  as  follows: 


Ultimate  total  capacity  of  forest  types  in  Cascade  Range  Reserve  and  adjacent  regions,  Oregon. 

WEST   OF   THE   CASCADES. 

Feet  B.  M. 

Yellow-pine  type 263,  840  by  30,  000=  7,  915,  200,  000 

Red-fir  type 789,  540  by  60,  000^:47,  372,  400,  000 

Alpine-hemlock  type 257,  860  by  25,  000=  6,  446,  500,  000 


Total 61,  734, 100,  000 


EAST   OF   THE   CASCADES. 


Yellow-pine  type 1,416,720  by  18,000=25,500,960,000 

Red-fir  type  58,580  by  25,000=  1,464,500,000 

Alpine-hemlock  type 83, 700  by  12, 000  =  1 ,  004, 400, 000 


Total ...„.,.  27,969,860,000 


East  and  west  section  collectively 89,703,960,000 

21  GEOL,  PT  5 18 
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The  estimates  give  19,981,209,200  feet  B.  ]\I.  as  the  present  available 
timber  supply  under  fair  logging-  practice.  Subtracting  this  amount 
from  the  estimates  of  ultimate  capacity  there  remains  in  favor  of  the 
latter  the  vast  sum  of  69,722,75(),80()  feet  B.  M.,  which  represents  the 
amount  of  mill  timber  the  forest  has  fallen  behind  in  producing 
capacity  within  the  past  175  years.  These  estimates  are  conservative 
and  do  not  take  into  account  the  great  quantities  of  sapling  growth 
which  also  would  be  present.  Under  practical,  close,  scientific  man- 
agement, I  do  not  doubt  the  producing  capacity  of  the  forest  in  this 
region  would  greath'  exceed  the  figures  given  above. 

If  we  now  divide  the  amount  of  mill  timber  representing  the  ultimate 
capacity  over  and  be3^ond  the  present  amount  by  the  time  required  to 
produce  it,  viz,  175  years,  the  yearly  increment  is  found  to  be  nearly 
400  million  feet  per  year.  At  the  lowest  sturapage  value  this  increase 
would  mean  a  value  at  the  present  time  of  $200,000  for  each  year  of 
growth  over  the  entire  region.  In  point  of  fact  it  would  mean  at 
least  30  per  cent  more,  for  certain  species  and  dimensions  command  a 
higher  stumpage  than  50  cents  per  thousand,  and  the  sapling  and 
young  growth  generally  would  be  a  factor  of  no  little  value.  To 
accomplish  this  result  would  merely  have  required  a  complete  sup- 
pression of  forest  fires,  for  to  this  cause,  and  to  no  other,  is  due  the 
impoverishment  of  the  present  forest  in  this  region. 

AGE,  DIMENSIONS,  AND   SOUNDNESS  OF  TREES. 

The  age  of  the  timber  utilized  in  sawmill  consumption  varies  from 
100  to  350  3^ears.  Most  of  the  yellow  pine  falls  below  175  years;  the 
higher  limit  is  reached  chiefly  in  the  sugar  pine.  Most  of  the  sugar 
pine  in  the  region  is  of  great  and  mature  age.  Comparatively  little 
red  fir  is  sawn.  It  varies  in  age  from  100  to  500  3^ears,  and  some  of 
the  very  large  individuals  seen  were  doubtless  even  older.  The 
noble  fir  and  white  pine  of  mill-timber  size  varies  in  age  from  100  to 
350  vears,  most  of  it  falling  below  180  3^ears.  The  alpine  hemlock 
of  mill  size  runs  from  80  to  250  ,years,  120  to  140  years  representing 
the  age  of  the  bulk  of  the  standard  growth.  The  wdiite  fir,  with 
sufficient  clear  trunk  development  to  come  within  the  limit  of  these 
estimates,  varies  in  age  from  75  to  120  years. 

The  most  common  defects  in  the  timber  consist  of  fire  scars  in  the 
yellow  pine  and  sugar  pine,  usually  occurring  as  spots  in  the  lower 
third  of  the  trunk  denuded  of  bark  and  with  the  wood  charred  or 
burned  more  or  less  deeply.  These  defects  are  extremelv  common  in 
the  3^ellow  pine  east  of  the  Cascades,  where  the  wood  of  the  species  is 
more  highl3^  resiniferous  than  west  of  the  range  and  where,  in  conse- 
quence, injuries  of  this  nature  are  apt  to  extend  over  a  larger  propor- 
tion of  the  trunk.  This  defect  often  diminishes  the  lumber  contents 
of  the  trunk  in  scaling  1)3^  10  to  20  per  cent. 
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Most  of  the  very  aged  sugar  pine  and  red  fir  have  rotten  cores  or 
gum  cracks  in  their  trunks.  The  incense  cedar,  on  both  sides  of  the 
Cascades,  rarely  has  a  sound  center.  It  is  seldom  sawn  except  for 
shingles.  The  alpine  hemlock  is  usually  sound,  even  where  the  indi- 
viduals have  attained  a  great  age,  provided  fire  has  not  swept  through 
the  stands.  Where  such  has  been  the  case  most  of  the  trees  will  be 
found  to  have  dead  and  decaying  streaks  through  the  trunk. 

The  dimensions  of  the  various  species  run  as  follows: 

Dimensions  of  species  in  Cascade  Range  Reserve  and  adjacent  regions,  Oregon. 


Species. 


YELLOW  PINE. 


East  of  Cascades  . 
West  of  Cascades. 


SUGAR  PINE. 


East  of  Cascades  . 
"West  of  Cascades. 


WHITE  PINE. 

"West  of  Cascades 


EED  FIR. 


East  of  Cascades  . 
West  of  Cascades. 


WHITE  FIR. 


East  of  Cascades  . 
West  of  Cascades. 


NOBLE  FIR. 

West  of  Cascades 


INCENSE  CEDAR. 


East  of  Cascades  . 
West  of  Cascades. 


WESTERN  HEMLOCK. 

West  of  Cascades 


ALPINE  HEMLOCK. 


West  of  Cascades. 
East  of  Cascades  . 


ENGELMANN  SPRUCE. 

West  of  Cascades 


Base  diameter. 

Clear  trunk. 

Inches. 

Feet, 

14  to  48 

10  to  35 

14  to  50 

12  to  50 

20  to  36 

15  to    30 

25  to  96 

25  to    70 

20  to  36 

40  to  100 

14  to  28 

10  to    25 

14  to  84 

20  to  120 

18  to  36 

None  to    30 

18  to  36 

None  to    30 

16  to  72 

15  to    50 

12  to  18 

10  to    20 

16  to  45 

20  to    65 

10  to  14 

10  to    20 

10  to  32 

12  to    50 

10  to  32 

12  to    50 

10  to  30 

None  to    60 
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LOGGING    OPERATIONS. 

West  of  the  Cascades  145,460  acres  have  been  logged;  east  of  the 
Cascades  57,000  acres.  These  operations  involve  the  reniov^al  of  all  the 
vray  from  100  per  cent  to  culling  of  the  sugar  pine  alone.  The  most 
extensive  operations  have  been  in  proximit}^  to  the  Rogu(^  River  Valley 
settlements  and  the  placer  diggings  southwest  of  the  valley  in  the 
spurs  of  the  Siskiyou  Mountains.  Sawmills  have  been  erected  at 
many  places.  They  were  small  plants,  sawing  a  while  in  the  adjacent 
forest,  then  pulled  down  and  moved  elsewhere.  The  most  extensive 
logging  operations  are  now  carried  on  in  T.  40  S.,  Rs.  4  and  5  E. 

Large  amounts  of  the  logged  areas  have  been  culled  over  by  shake 
makers  and  much  of  the  sugar  pine  has  been  cut  for  such  purpose, 
involving  the  waste  of  a  vast  amount  of  valuable  timber.  As  a  rule 
but  10  or  12  feet  or  even  less  of  the  large  growth  sugar  pine  splits 
straight  and  easy  enough  to  furnish  shake  material;  the  balance  is 
rejected.  It  is  not  always  possible  to  tell  by  a  superficial  examination 
whether  the  grain  of  a  standing  tree  is  straight  or  more  or  less  twisted. 
The  forests  in  the  sugar-pine  areas  of  Ts.  34,  35,  36,  and  37  S.,  R.  3  and 
a  part  of  R.  2  E. ,  are  littered  with  many  millions  of  feet  of  rotting 
sugar  pine  rejected  by  the  shake  maker  on  account  of  slight  imper- 
fections of  grain. 

Consumption  of  timber  for  fencing  material  is  not  large.  On  the 
western  side  of  the  range  firewood  is  mostly  cut  from  the  oak  copses 
which  grow  at  lower  and  more  accessible  elevations  than  most  of  the 
coniferous  species. 

Owing  to  the  intermittent  character  of  the  smaller  logging  opera- 
tions, it  is  impossible  to  state  with  any  degree  of  certainty  the  yearly 
consumption  of  mill  timber.  The  probability  is  that  it  amounts  to 
something  in  the  neighborhood  of  100  million  feet  B.  M.  per  j^ear, 
including  the  areas  east  and  west  of  the  Cascades  and  taking  into 
account  the  quantities  used  by  shake  and  shingle  makers.  The  log- 
ging operations  have  been  confined  to  areas  of  yellow-pine  and  red-fir 
forest  types.  No  logging  or  lumbering  has  been  done  in  stands  of  the 
alpine-hemlock  type,  owing  in  part  to  the  high  elevations  at  which  the 
type  grows,  which  renders  access  to  its  stands  difiicult  and  expensive, 
and  in  part  to  the  circumstance  that,  with  the  exception  of  the  white- 
pine  and  portions  of  the  noble-fir  growth,  the  species  which  compose 
it  are  generally  considered  undesirable  and  unsaleable. 

FOREST  FIRES. 

EXTENT  OF  FIRES. 

Fires  have  widelv  ravaiired  the  region  examined.  There  is  not  a  sinole 
forested  township  either  on  the  west  side  or  on  the  east  side  of  the 
range  in  which  the  timber  is  not  more  or  less  fire  marked.     Without 
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much  doubt  the  present  agricultural  areas,  once  grass  covered  and 
carrying  scattered  stands  of  oak,  were  burned  over  quite  as  extensively 
as  the  timbered  tracts;  at  least  there  are  few  oaks  that  do  not  show  fire 
marks.  The  only  tracts  that  have  escaped  are  the  swampy  sedge-  and 
tule-covered  areas  bordering  the  Klamath  lakes  and  marsh,  and  such 
spots  at  the  higher  elevations  where  bare  lava  or  pumice  fields  made 
the  spread  of  fires  impossible. 

Of  the  forested  area  examined,  comprising  in  round  numbers 
3,000,000  acres,  a  total  of  2,975,000  acres,  or  99.992  per  cent,  are  fire 
marked.  The  remaining  25,000  acres  which  have  escaped  are  divided 
mostly  in  small  tracts  between  the  swamp}^  bottoms  of  the  Upper 
Rogue  River  forks  and  isolated  tracts  along  the  higher  summits  of  the 
Cascades  main  range  (Pis.  LXXVII,  B^  and  LXXIX). 

TIME  OF  FIRES. 

The  aspect  of  the  forest,  its  composition,  the  absence  of  any  large 
tracts  of  solid  old  growth  of  the  species  less  capable  of  resisting  fire, 
and  the  occurrence  of  veteran  trees  of  red  fir,  noble  fir,  white  pine, 
alpine  hemlock,  etc.,  singly  or  in  small  groups  scattered  through 
stands  of  very  diflerent  species,  indicate  without  any  doubt  the  preva- 
lence of  widespread  fires  throughout  this  region  long  before  the  com- 
ing of  the  white  man.  But,  on  the  other  hand,  the  great  diversity  in 
the  age  of  such  stands  as  show  clearly  their  origin  as  reforestations 
after  fires,  proves  that  the  fires  during  the  Indian  occupancy  were  not 
of  such  frequent  occurrence  nor  of  such  magnitude  as  they  have  been 
since  the  advent  of  the  white  man. 

The  fires  were  more  numerous  and  devastated  much  larger  areas  in 
the  early  days  of  the  settlements  than  they  have  done  in  later  years. 
Much  the  larger  percentage  of  what  may  be  classed  as  modern  burns 
date  back  twenty -five  to  forty  years.  As  time  has  passed,  the  fre- 
quency of  forest  fires  in  the  region  has  much  diminished.  This  is  owing 
to  a  varietv  of  causes,  chief  of  which  are  the  numerous  fire  breaks 
caused  by  the  earlier  burns;  the  gradual  extinction  of  the  game  and 
consequent  diminished  number  of  hunting  parties  and  lessened  risk 
from  unextinguished  camp  fires;  the  acquisition  of  valuable  timber 
claims  by  private  parties  throughout  the  heavily  forested  sections  and 
the  measure  of  protection,  prompted  by  self-interest,  bestowed  on  their 
property  and  incidentally  on  adjoining  areas,  and,  lastl}^,  the  destruc- 
tion of  the  humus  layer,  the  chief  factor  in  the  spread  of  forest  fires 
in  this  region,  by  the  earlier  conflagrations  and  the  insufiicient  accu- 
mulations of  this  material  since  then  to  support  hot,  large,  and 
destructive  fires. 

While,  as  already  remarked,  the  number  of  fires  has  much  dimin- 
ished in  recent  years,  they  have  not  by  any  means  entirely  ceased. 
Every  year  certain  areas  are    burned  over.     None   of   the  regional 
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divisions  arc  exempt.  The  eastern  slope  of  the  Cascades,  the  summit 
and  middle  elevations  of  the  range,  the  western  slope,  the  slopes  and 
smnmits  of  the  Siskiyous  with  the  country  intervening  between  this 
range  and  the  Cascades,  all  suffer  more  or  less  from  this  needless  inflic- 
tion. And  there  is  little  prospect  that  it  will  be  otherwise  for  many 
years  to  come. 

The  age  of  the  burns  chargeable  to  the  era  of  Indian  occupancy 
can  not  in  most  cases  be  traced  back  more  than  one  hundred  and  fifty 
years.  Between  that  time  and  the  time  of  the  white  man's  ascendency, 
or,  between  the  j^ears  1750  and  1855,  small  and  circumscribed  tires 
evidently  were  of  frequent  occurrence.  There  were  some  large  ones. 
Thus,  in  T.  37  S. ,  R.  5  E. ,  occurs  a  growth  of  white  lir  nearly  75  per 
cent  pure  covering  between  4,000  and  5,000  acres.  It  is  an  even-aged 
stand  100  years  old  and  is  clearly  a  reforestation  after  a  fire  which 
destroyed  an  old  growth  of  red  fir  one  hundred  and  five  or  one  hun- 
dred and  ten  years  ago.  A  similar  tract  occurs  in  T.  36  S.,  R.  5  E., 
only  that  here  the  reforestation  is  white  pine  instead  of  white  fir. 

The  largest  burns  directl}"  chargeable  to  the  Indian  occupancy  are 
in  Ts.  30  and  31  S. ,  Rs.  8  and  9  E.  In  addition  to  being  the  largest, 
they  are  likewise  the  most  ancient.  The  burns  cover  upward  of  60,000 
acres,  all  but  1,000  or  1,100  acres  being  in  a  solid  block.  This  tract 
appears  to  have  been  systematically  burned  by  the  Indians  during  the 
past  three  centuries.  Remains  of  three  forests  are  distinctly  traceable 
in  the  charred  fragments  of  timber  which  here  and  there  litter  the 
ground.  Two  of  these  were  composed  of  lodgepole  pine.  The  most 
ancient  one  appears  to  have  consisted  of  yellow  pine,  which  would  be 
the  ultimate  forest  growth  on  this  area  following  a  long  period  of 
freedom  from  fire. 

Along  the  summits  of  the  Cascades  from  Crater  Lake  to  Mount 
Pitt  are  very  many  even-aged  stands  of  alpine  hemlock  200  to  300 
years  old.  These  even-aged  stands  may  represent  reforestations  after 
ancient  fires  dating  back  two  hundred  and  fifty  to  four  hundred  years, 
but  there  is  no  certainty  on  this  point. 

ORIGIN  OF  FIRES. 

It  is  not  possible  to  state  with  any  degree  of  certainty  the  Indian's 
reasons  for  firing  the  forest.  Their  object  in  burning  the  forest  at 
high  elevations  on  the  Cascades  ma}^  have  been  to  provide  a  growth  of 
grass  near  their  favorite  camping  places,  or  to  promote  the  growth  of 
huckleberry  brush  and  blackberry  l)rambles,  which  often,  after  fires, 
cover  the  ground  with  a  luxurijuit  and,  to  the  Indian,  very  valuable 
and  dcsira))le  growth.  The  chief  purpose  of  the  fires  at  middle  eleva- 
tions and  on  the  plains  or  levels  probably  was  to  keep  down  the  under- 
brush in  the  forest  and  facilitate  hunting. 

The  white  man's  reasons  for  firing  the  forest  in  this  region  arc  much 
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clearer.  The  earliest  settlers  found  that  burned-over  tracts  in  the  timber 
attracted  game;  hence  the  forest  was  fired.  Many  of  the  conflagrations 
spread  from  camp  fires,  which  the  settlers  rarely  took  the  trouble  to 
extinguish  when  breaking  camp.  They  also  set  many  fires  for  the 
purpose  of  destroying  the  underbrush  to  facilitate  traveling  through 
the  forest.  Where  roads  or  trails  were  constructed  fires  weje  set  to 
help  clear  the  way.  The  builders  of  a  road  up  the  North  Fork  of  the 
Rogue  River  and  across  the  Cascades  to  the  Deschutes  River,  known  as 
the  John  Day  road,  are  responsible  for  large  tracts  burned  on  either 
side  of  the  road. 

With  the  advent  of  the  stockman  came  the  burning  of  the  forest  for 
the  purpose  of  promoting  grass  growth.  This  practice  still  survives, 
and  outside  the  patrolled  areas  of  the  Cascade  Range  Forest  Reserve 
tracts  of  forested  lands  are  burned  every  year  with  this  object  in  view. 

As  a  rule  grass  growths  after  forest  fires  come  only  along  the  highest 
slopes  and  plateaus  of  the  Cascades.  Fires  in  the  middle  and  lower 
elevations  usually  stimulate  brush  growths.  Some  of  these  brush 
growths,  consisting  of  hazel,  mountain  mahogany,  scrub  oak,  June  or 
service  berry,  and  various  species  of  ceanothi  are  relished  by  cattle, 
and  for  the  purpose  of  providing  the  stock  with  this  sort  of  browse 
the  timber  is  frequently  burned.  In  certain  of  the  forested  districts 
a  new  industry  is  springing  up,  that  of  raising  Angora  goats.  These 
animals  are  essentially  browsers  and  eat  almost  any  sort  of  brush. 
A  number  of  places  were  noticed  along  the  Rogue  River  where  the 
timber  had  been  burned  apparently  with  the  sole  object  of  providing 
goat  browse. 

Fires  are  often  set  to  attract  game.  The  larger  varieties  of  game  are 
now  becoming  scarce  in  the  region  south  of  the  Umpqua  watershed. 
During  the  fall  and  late  summer  fires  are  started  to  attract  game  to 
the  smoke  and  save  the  trouble  of  hunting  it  very  far  from  home. 
Deer,  for  example,  are  readily  attracted  to  the  proximity  of  fire  and 
smoke.  They  stand  in  the  smoke  to  escape  the  attack  of  flies  and 
gnats,  which  are  very  troublesome  at  certain  seasons  of  the  year. 
Several  fires  started  for  the  purpose  of  luring  deer  were  observed  dur- 
ing the  summer.  One  in  T.  33  S.,  R.  3  E.,  burned  for  a  month  in  a 
very  heavy  stand  of  mixed  red  fir  and  sugar  pine,  destroying  15  or  20 
million  feet  B.  M.  of  merchantable  mill  timber  before  the  fall  rains  put  it 
out.  It  is  not  probable  that  more  than  a  half  dozen  deer  were  obtained 
in  return  for  this  waste  of  timber.  For  similar  reasons — to  drive  away 
flies  and  gnats — fires  are  often  started  where  the  forest  is  used  for  pur- 
poses of  cattle  and  horse  range.  These  fires  are  rarely  tended,  and  they 
frequently  spread  over  considerable  tracts.  Cases  of  this  sort  were 
observed  in  Ts.  36  and  37  S. ,  Rs.  6  and  7  E.  In  the  former  township, 
at  one  place  near  Pelican  Bay,  a  half  dozen  huge  fires  had  been  built 
in  a  row  in  the  midst  of  a  pile  of  inflammable  forest  litter.     At  the 
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iuuo  of  passing  it  had  spread  into  the  adjoining  forest  and  had  burned 
over  between  300  and  400  acres.  The  lire  in  township  87  had  started 
from  a  similar  origin.  AVhcMi  ()])served  there  was  a  solid  line  of  fire 
for  a  distance  of  '2  miles  into  the  adjacent  forest. 

Fires  are  not  infrequentlv  set  to  burn  awav  windfalls  across  a 
traveled  road.  This  is  done  to  avoid  the  severe  labor  of  fifteen  min- 
utes' work  with  the  ax.  By  this  method  it  often  costs  the  public 
$10,000  or  $15,000  to  remove  a  rotten  old  log  which  could  easily  be 
thrown  out  of  the  road  In^  bestowing  the  work  of  a  quarter  of  an  hour 
on  it.  A  case  of  this  kind  came  under  mv  observation  in  T.  40  S., 
R.  4  E.  In  an  attempt  to  remove  a  windfall  from  across  a  little-used 
road  the  fire  in  the  log  had  spread  into  the  adjoining  forest,  and  at  the 
time  when  I  saw  it  had  burned  over  about  3,000  acres. 

AFTER-EFFECTS  OF  FIRES. 

The  after-effects  of  forest  fires  in  this  region  are  of  two  general 
classes.  First,  there  are  those  which  are  due  to  a  freer  action  of 
various  atmospheric  agencies  on  the  denuded  forest  floor.  These  may 
be  exhibited  either  in  the  form  of  a  very  decided  desiccation  of  previ- 
ously humid  or  subhumid  areas,  as  regards  the  quantity  of  moisture 
retained  in  the  upper  layers  of  the  soil  throughout  the  growi^ig  season, 
or  thev  mav  take  the  form  of  a  rapid  transfer  of  soil  and  rock 
debris  from  higher  to  lower  levels.  In  the  latter  of  these  cases  an 
accelerated  and  unimpeded  drainage  is  the  chief  factor. 

The  second  class  of  the  general  after-effects  of  fires  consists  in  changes 
in  the  forest  growth.  These  changes  are  of  all  degrees  and  are  often 
exceedingly  complicated.  They  depend  upon  the  more  or  less  com- 
plete destruction  of  the  previously  existing  forest  and  very  largely 
upon  changes  in  the  average  annual  soil  humidity  of  the  forest  floor. 
The  average  annual  soil  humidity  is,  along  isothermal  and  isohyetal 
lines,  the  most  important  factor  in  determining  the  composition  of  the 
forest  in  an}^  particular  district.  It  is  subject  to  almost  infinite  varia- 
tions, which  as  often  depend  on  the  chemical  and  mechanical  composi- 
tion of  the  soil  as  on  the  annual  precipitation.  Any  interference  Avith 
the  annual  ratio  of  soil  humidity  beyond  certain  points  gives  rise  to 
variations  in  the  composition  of  the  forest  on  tracts  where  the  inter- 
ference has  taken  place.  It  is  precisely  what  happens  in  the  ditching 
and  draining  of  a  piece  of  low  ground,  for  example,  where,  as  the 
desiccation  progresses,  new  plants  tolerant  of  drier  soil  conditions 
come  in  and  supplant  the  lowland  or  marsh  forms  of  vegetation  which 
formerly  flourished  there. 

Widespread  and  intense  forest  fires  powerfully  affect  the  annual 
ratio  of  soil  humidity  on  the  areas  burned  over.  To  this  fact  is  due 
the  often  strange  and  otherwise  inexplicable  changes  in  vegetation 
which  occur  on  such  tracts.     The  sui)i)lanting  of  humid  forest  types 
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with  subhumid  ones  or  the  change  of  forest  to  brush  growth  is  there- 
fore not  always  to  be  sought  in  climatic  changes,  but  is  often  due  to 
local  disturbances  in  the  soil  moisture  ratio.  Such  changes  may  be 
either  evanescent  or  permanent.  When  permanent  they  are  probably 
due  to  climatic  changes  involving  aridic  tendencies.  We  may  in  such 
cases  suppose  that  the  balance  between  forest  and  brush  or  between 
brush  and  herbaceous  vegetation  had  reached  an  equilibrium  where 
the  slightest  push  toward  arid  or  semiarid  or  subhumid  types  of 
growth  was  sufficient  to  tilt  the  balance  beyond  recovery  to  those  con- 
ditions. In  the  region  under  consideration,  as  well  as  in  many  other 
places  on  the  Pacific  slope,  it  is  evident  that  forest  fires  have  supplied 
the  requisite  push. 

On  certain  of  the  areas  discussed  in  this  report  a  special  effect 
of  forest  fires  is  noticeable.  It  consists  in  the  total  destruction  of 
every  particle  of  soil  composing  the  forest  floor  down  to  the  hard, 
undecomposed  lava  rock.  Examples  of  this  occur  in  the  region  just 
south  of  Mount  Pitt,  where  much  of  the  bed  rock  consists  of  lava  flows 
of  no  great  age.  The  soil  which  covers  these  recent  lava  streams  often 
is  wholly  composed  of  decayed  vegetable  debris  with  no  admixture  of 
decomposed  or  comminuted  rock.  When  fire  sweeps  over  a  tract  of 
this  kind  there  is  nothing  left  behind  but  the  bare  lava  rock;  the  soil, 
which  has  required  centuries  for  its  formation  and  accumulation,  is 
burned  away  completely.  Cases  of  this  kind  are  found  in  many  places 
along  the  summit  of  the  main  range  of  the  Cascades.  They  are  espe- 
cially numerous  and  conspicuous  in  the  region  between  Mount  Pitt 
and  Mount  Brown,  the  latter  an  extinct  volcanic  cone  a  few  miles  south 
of  Pitt;  on  the  southern  slopes  of  Union  Peak;  on  the  lava  ridges  at 
the  head  of  Cherry  Creek  in  T.  34  S. ,  R.  5  E. ;  and  on  the  lava  plateau 
to  the  west  of  Lost  Peak  in  T.  35  S. ,  R.  5  E.  Many  of  the  lava  flows 
on  these  areas  have  always  been  bare  and  devoid  of  vegetation  since 
they  were  ejected  from  the  now  extinct  craters  which  dot  the  region, 
but  b}^  far  the  greater  number  were  covered  with  a  layer  of  humus 
soil  when  the  white  man  came  into  the  country.  Stripped  of  soil, 
brush,  and  forest  cover  they  present  an  extremely  rough  and  desolate 
aspect,  and  many  centuries  must  necessarily  pass  before  sufficient  soil 
can  accumulate  again  to  support  a  brush  or  tree  growth. 

The  effects  of  forest  fires  in  their  relation  to  the  accelerated  transfer 
of  soil  and  rock  debris  from  higher  to  lower  levels  are  noticeable 
ever}^ where  throughout  the  region,  but  are  not  very  conspicuous  out- 
side the  pumice-covered  areas.  Owing  to  the  extremely  light,  loose, 
and  porous  nature  of  this  maTterial,  but  little  force  is  required  to  move 
great  quantities  long  distances  in  a  brief  period  of  time.  At  the 
sources  of  the  North  Fork  of  Rogue  River,  in  the  main  range  of  the 
Cascades,  where  the  pumice  debris  is  many  hundreds  of  feet  in  thick- 
ness and  where  the  forest  has  been  burned  away  to  the  extent  of  60  to 
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TO  per  cent,  the  increase  in  the  ratio  of  surface  degradation  due  to  for- 
est fires  is  conspicuous  enough  to  arrest  the  attention  of  any  observer. 
The  numerous  small  affluents  which  form  the  main  fork  of  the  river 
lie  here,  for  portions  of  their  length,  in  deep  canyons  wholly  exca- 
vated in  the  loose,  line  pumice.  The  timber  and  ])rush  which  formerh^ 
grew  on  the  canyon  slopes  and  protected  them  against  too  rapid  wastage 
are  burned  awa3\  As  a  consequence,  great  masses  of  pumice  are  con- 
stantly sliding  into  the  streams,  the  current  in  the  river  is  at  all  times, 
except  in  Avinter,  loaded  with  vast  quantities  of  pumice,  and  the 
terminations  of  the  can^^ons  are  rapidly  extending  eastward  into  the 
broad  pumice  plateau  which  forms  the  crest  of  the  main  range  of 
the  Cascades  between  Union  Peak  and  Diamond  Lake.  The  transpor- 
tation to  the  lowlands  and  the  deposition  there  of  the  fine  pumice  is 
not  especially  detrimental  to  an}^  interest,  but  the  destruction  and 
removal  from  the  upper  slopes  of  the  Cascades  of  the  enormous  w^ater 
sponge  of  absorbent  pumice  sand,  hundreds  of  feet  in  thickness,  and 
the  exposure  of  the  underhung  hard  and  often  impervious  lava  can  not 
fail  to  exert  a  deleterious  influence  upon  the  regimen  of  the  streams 
heading  in  the  region. 

A  remarkable  and  striking  example  of  surface  denudation  in  a  level 
region,  due  to  the  destruction  of  the  protective  covering  of  brush  and 
timber,  and  extending  over  a  long  period  of  time,  occurs  in  T.  33  S., 
R.  13  E.  The  country  here  is  a  level  or  gently  rolling  region  border- 
ing Sycan  River,  and  originally  was  evidently  covered  with  a  deep, 
uniform  deposit  of  line  pumice,  resting  on  rough,  hard,  impervious 
lava.  The  aspect  of  the  region  at  the  present  time  is  that  of  narrow 
belts  of  timber  stretching  across  areas  of  rough,  barren,  or  thinly 
grassed  lava  fields.  The  belts  of  forest  represent  tracts  that  have 
escaped  destruction  by  fire,  and  where,  in  consequence,  the  pumice, 
which  is  the  chief  soil  component  of  the  region,  still  remains.  The 
rock}^  and  barren  areas  are  due  to  the  burning  of  the  forest  and 
the  subsequent  exposure  to  unimpeded  action  of  the  various  natural 
denuding  agencies.  At  the  present  time  fires  occasionally  run 
and  destroy  sections  of  the  timber  belts  in  this  localit}^  Where 
such  destruction  takes  place,  there  is  a  comparatively  rapid  wastage  of 
the  pumice,  with  the  unavoidable  change  to  a  hard,  sterile  surface 
of  rough  lava.  The  rock  which  here  underlies  the  pumice  is  a  poor 
retainer  or  absorber  of  water.  The  water  from  the  melting  snow  in 
spring  and  what  falls  as  rain  at  other  times  throughout  the  3^ear  runs 
off  with  extreme  rapidity,  and  but  for  the  surrounding  mountains  the 
region  would  be  a  desert  during  a  larger  portion  of  the  year,  so  far 
as  regards  the  water  supply. 

There  is  little  doubt  that  a  very  large  proportion  of  the  many  rocky, 
level  tracts  Avhich  occur  east  of  the  Cascades  in  the  region  under  con- 
sideration are  wholly  due,  as  to  the  character  of  their  present  surface, 
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to  frequently  repeated  fires.  The  pumice  originally  laid  down  at  the 
bottoms  of  shallow  lakes  would  be  evenly  spread  out.  As  the  lakes 
were  being  gradually  drained  thick  masses  of  marsh  vegetation  would 
preserve  the  pumice  surface  from  wastage.  The  marsh  vegetation 
was  finally  supplanted  by  forest;  then  man  came  on  the  scene  and  with 
fire  as  an  ally  made  some  profound  changes.  The  entire  series  of 
phenomena  here  detailed,  not  omitting  the  part  played  by  fire,  are  in 
full  operation  at  the  present  time  in  the  region  bordering  Klamath 
Marsh,  and  in  various  other  localities,  such  as  Sycan  Marsh  and  tracts 
bordering  the  Klamath  lakes. 

The  pumice-covered  region  which  is  situated  on  the  summits,  slopes, 
and  in  the  canyons  of  the  Cascades,  together  with  the  level  tracts  east 
of  the  range,  which  likewise  bear  a  surface  deposit  of  the  same 
material,  comprise  in  the  aggregate  a  very  large  area.  Here  the 
pumice  not  alone  fulfills  the  office  of  soil;  it  is,  besides,  a  huge  water 
sponge,  possessing  enormous  absorptive  powers.  Much  of  it  exists  in 
a  finely  comminuted  state,  and  unless  held  in  place  by  spreading  roots 
of  strong  growing  vegetation,  or  protected  by  a  dense,  tough  turf,  its 
denudation  down  to  the  underlying  bed  rock  by  rains  and  the  water 
from  melting  snows  is  certain.  On  steep  slopes  the  action  is  rapid;  on 
level  plains  it  is  slow,  but  no  less  sure.  Its  action  as  an  absorbent  and 
retainer  of  precipitation  is,  perhaps,  of  little  importance  in  the  plains 
region  east  of  the  Cascades,  so  far  as  it  relates  to  the  regimen  of  the  few 
streams  that  head  in  those  tracts,  but  it  is  of  great  importance  to  the 
flow  of  the  streams  which  head  on  the  slopes  and  on  the  summit  of  the 
Cascades,  in  the  region  where  this  deposit  attains  its  greatest  thick- 
ness. Any  agency,  such  as  forest  fires,  much  grazing,  or  trampling  of 
stock,  that  destroys  the  stability  of  the  pumice  slope  or  level,  accel- 
erates in  a  high  degree  the  ratio  of  pumice  denudation.  Evidence 
proving  this  to  be  true  exists  everywhere  at  the  head  of  the  streams 
in  the  pumice  belt  along  the  tracks  of  the  great  fires,  and  throughout 
the  more  extensively  pastured  sheep  ranges  and  runs.  The  remedy 
must  be  sought  in  protecting  the  forest  cover  from  fire  and  in  regula- 
tions to  restrict  the  unlimited  pasturing  of  stock  on  the  pumice-covered 
areas. 

The  second  class  of  the  general  after-effects  which  follow  forest  fires 
consist  in  the  more  or  less  complete  permanent  or  temporary  changes 
which  take  place  in  the  composition  of  the  forest.  There  are  a  num- 
ber of  conditions  created  by  the  fires  which  combine  to  cause  such 
changes,  but  my  observations  confirm  my  belief  that  to  changes  in 
the  ratio  of  soil  humidity  must  be  ascribed  most  of  the  variations 
observed  in  reforestations  after  fires.  As  a  rule,  destruction  of  the 
forest  upon  any  area  by  fire,  no  matter  what  the  direction  of  exposure 
may  be,  tends  to  the  production  of  drier  soil  conditions  (1)  by  inducing 
increased  evaporation  and  (2)  by  accelerating  the  surface  drainage. 


2b-i  FOREST    RESERVES. 

The  result  is  that  species  of  trees,  or  in  fact  an}'  kind  of  vegetation 
which  can  exist  on  the  diminished  ratio  of  soil  humidity,  Avill,  on  such 
tracts,  prevail  in  luunbers  and  volume  over  forms  of  vegetation 
requiring  more  soil  moisture  for  their  growth. 

In  the  region  under  consideration  the  proposition  outlined  above 
holds  good  in  every  case  where  any  considerable  area  has  been  com- 
pletely or  nearly  denuded  by  fire.  Thus,  on  the  summit  and  on  the 
higher  slopes  of  the  Cascades  from  Diamond  Lake  southward  to  the 
north  end  of  Lake  of  the  Woods  are  very  large  reforestations  of  lodge- 
pole  pine,  80  to  95  per  cent  pure.  The  lodgepole  pine  has  replaced  a 
former  forest  of  alpine  hemlock  and  noble  fir  destroyed  by  fire.  But 
although  a  great  many  seed  trees  of  these  species  escaped  destruction 
the}'  have  failed  to  reproduce  themselves  on  the  burned-over  areas  for 
no  other  reason  than  failure  of  their  seeds  to  germinate  on  the  dried- 
out  forest  floor.  On  adjacent  areas  in  these  same  districts,  where  the 
natural  seepage  or  soil  moisture  was  not  seriousl}'  interfered  with, 
there  are  abundant  reforestations  of  alpine  hemlock  and  noble  fir. 
Keforestations  of  lodgepole  pine  are  of  a  transient  character  at  high 
elevations  in  the  southern  Cascades.  After  a  longer  or  shorter  period 
of  time  the  soil  in  stands  of  lodgepole  pine  regains  its  former  ratio  of 
moisture.  This  is  proved  bv  the  occurrence  of  reforestations  of  lodge- 
pole pine,  which  are  giving  way  to  species  requiring  a  higher  ratio  of 
soil  humidity.  The  more  common  species  which  replace  lodgepole 
pine  stands  at  the  higher  elevations  are  alpine  hemlock  and  noble  fir; 
at  lower  levels  white  and  red  fir,  while  in  the  upper  canyons  of  the 
South  Fork  of  Rogue  River,  Engelmann  spruce  is  sometimes  found 
replacing  old.  mature,  and  decaying  growths.  On  the  levels  as  well  as 
on  the  mountain  areas  east  of  the  Cascades,  where  the  normal  forest 
growth  is  chiefly  vellow  pine  with  small  admixtures  of  sugar  pine  and 
white  fir.  reforestations  after  fires  are  nearly  always  pure  growths  of 
lodgepole  pine.  But  in  the  3'ellow-pine  areas  of  Ts.  41,  40,  and  39  S., 
Rs.  4  to  G  E. ,  inclusive,  reforestations  after  fires  are  not  composed  of 
lodgepole  pine.  Reforestations  here  are  yellow  pine,  red  and  white 
fir,  sugar  pine,  and  incense  cedar;  in  short,  the  same  species  again  come 
in  which  flourished  before  the  fire.  The  reason  for  the  difl'erence 
between  the  two  localities  lies  chiefly  in  the  fact  that  east  of  the 
Cascades  the  soil  is  largely  pumice  or  has  considerable  pumice  in  its 
composition,  a  soil  which,  when  freely  exposed  to  the  direct  raj's  of 
the  sun,  rapidly  parts  with  its  moisture  to  a  depth  of  2  or  3  feet,  while 
the  soil  in  the  townships  enumerated  is  of  a  different  quality  and  is 
tenacioush'  retentive  of  moisture. 

Reforestations  aftei*  fires  at  middle  elevations  on  the  western  slopes 
of  the  Cascades  and  in  the  more  humid  sections  on  the  eastern  slope, 
between  5,000  and  0,000  feet,  are  extremely  varied  {uid  complex. 
But,  although  we  can    not  express   the  determining  factor  of   these 
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changes  in  definite  figures  and  terms,  for  want  of  sufiicient  observa- 
tions, there  can  be  little  doubt  that  all  the  modifications  and  varia- 
tions in  the  forest  composition  after  fires  are  due  here  as  elsewhere  to 
changes  in  the  annual  ratio  of  soil  humidity.  At  least  this  explana- 
tion will  suffice  to  account  for  much  the  larger  proportion  of  the 
phenomena  involved  in  reforestations  in  this  region. 

Fires  in  the  mixed  growth  or  in  timber  stands  where  the  red  fir  pre- 
dominates are  frequently  followed  by  great  masses  of  white-fir  seed- 
lings, which  develop  into  heavy  and  dense  forest  stands,  and  occupy 
the  ground  for  a  century  or  more.  An  example  of  this  kind  occurs  in 
T.  37  S.,  R.  5  E.  We  here  have  a  forest  composed  almost  wholly  of 
white  fir,  in  the  midst  of  which  rise  here  and  there  huge  veterans 
of  red  fir  400  to  500  years  old.  The  white  fir  is  a  reforestation,  a 
hundred  years  old,  following  a  burn  which  destroyed  a  mixed  growth 
in  which  red  fir  largely  predominated.  Notwithstanding  the  fact  that 
large  numbers  of  seed  trees  of  red  fir  escaped  destruction,  this  species 
was  quite  unable  again  to  occupy  the  ground  as  the  first  forest  growth 
after  the  fire. 

In  the  region  around  the  eastern  base  of  Mount  Pitt,  along  the  upper 
limit  of  the  growth  of  the  red  fir,  reforestations  sometimes  come  in 
which  are  almost  wholly  composed  of  white  pine.  This  species,  while 
a  normal  component  of  the  mixed  growth  in  the  upper  subhumid  and 
the  lower  humid  areas  of  this  region,  occurs  only  as  scattered  trees 
barely  holding  their  own  among  the  surrounding  masses  of  red,  noble, 
and  white  firs.  Its  sudden  ascendancy  on  certain  burned-over  tracts 
is  wholly  inexplicable.  It  is  not  owing  to  a  preponderance  of  seed 
trees,  for  seed  trees  of  the  various  firs  are  always  much  more  numerous. 
Nor  is  it  owing  to  tolerance,  for  there  are  many  other  burned-over 
places  just  as  open  and  free  from  shade,  where  adjacent  seed  trees 
of  the  white  pine  are  quite  as  plentiful.  In  the  south-central  areas  of 
T.  33  S.,  R.  3  E.,  occur  similar  reforestations  of  white  pine  following 
burned  stands  of  red  and  white  firs.  Here  as  elsewhere  the  white-pine 
seed  trees  were  in  the  minority,  white  and  red  firs  predominating. 

The  central  areas  of  Ts.  31  and  32  S.,  R.  3  E.,  carry  dense  stands  of 
old-growth  forest,  normally  composed  of  a  preponderance  of  red  fir 
with  varying  percentages  of  white  fir,  western  hemlock,  white  pine, 
sugar  pine,  and  yellow  pine  forming  the  remainder.  The  soil  is  a 
pumice  detritus  resting  on  vesicular,  much  fissured  lava;  hence  in  a 
condition  to  part  with  its  moisture  readily  and  quickly.  The  solidity 
of  this  old  growth  is  broken  in  many  places  by  old  burns  more  or  less 
completely  reforested.  The  reforestations  are  mostly,  and  sometimes 
wholly,  composed  of  yellow  pine,  although  this  species  forms  under 
normal  conditions  the  smallest  percentage  of  any  of  the  trees  in  the 
surrounding  old-growth  forest.  Where  the  yellow-pine  reforesta- 
tions have  reached  an  age  of  200  years  and  upward,  the  yellow  pine  is 
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givin^j;'  Avay  to  the  encroaching  red-fir  growth.  Where  fires  of  modern 
date  have  burned  away  the  3^ellow-pine  reforestations  in  these  phices, 
lodgepok^  pine  or  brush  growths  have  taken  possession. 

AVhilc  no  a])s()hite  rule  can  be  forniuhited  to  cover  all  the  various 
phtMioniena  in  reforestations  after  tires,  it  can  nevertheless  be  said  that 
as  a  general  and  broad  rule  the  following  is  applicable  to  the  forest 
conditions  in  this  region  outside  the  pure  j^ellow-pine  growths  on  the 
eastern  side  of  the  Cascades:  The  tendency  of  all  reforestations  after 
fires  in  the  humid  and  subhumid  forest  types  is  to  iovni  jyure-growth 
stands  of  the  species  naturally  occurring  in  the  region,  the  condition 
or  ratio  of  soil  humidity,  an  ever-varying  factor,  determining  the  par- 
ticidar  species.  The  abundance  or  scarcity  of  seed  trees  and  the  degree 
of  tolerance  possessed  by  the  various  species  are  factors  of  trifling 
importance. 

Growths  after  fires  on  the  eastern  side  of  the  Cascades  in  pure  yellow- 
pine  forest  may  either  be  brush  or  timber.  When  timber,  the  refor- 
estations are  usually  lodgepole  pine.  Sometimes  the  growth  is  a  nearly 
pure  stand  of  white  fir.  This  happens  on  slopes  and  flats  so  situated 
that  they  become  the  recipients  of  an  extra  amount  of  seepage  due  to 
accelerated  drainage  from  burned-over  tracts  at  higher  levels.  Brush 
growths  after  fires  are  due  to  induced  semiarid  conditions.  Many  of 
the  3' ellow-pine  stands  east  of  the  Cascades  abut  upon  areas  where 
semiarid  or  almost  true  arid  conditions  obtain.  The  balance  between 
subhumid  and  semiarid  states  often  is  so  nicely  adjusted  that  but  a 
slight  change  of  equilibrium  is  necessary  to  effect  a  permanent  change. 
Where,  in  such  places,  fire  has  lessened  the  ratio  of  soil  humidit}^,  per- 
manent brush  growths  usually  take  the  place  of  the  forest.  In  the  big 
lodgepole-pine  reforestations  bordering  Sj^can  and  Klamath  marshes, 
fires  usually  leave  permanent  open  areas  on  w^hich  a  scant  grass  growth  or 
scattered  brush  of  semiarid  t\^pes  of  vegetation  maintains  a  precarious 
existence. 

On  the  western  side  of  the  Cascades  there  are  comparativeh^  few  areas 
carrying  pure  stands  of  yellow  pine.  Most  of  the  yellow-pine  growth 
is  more  or  less  mixed  with  varying  proportions  of  red  fir.  Fires  in  the 
lower  and  drier  areas  of  this  type  of  forest  are  commonly  followed  by 
increased  growth  of  various  kinds  of  ceanothus,  manzanita,  and  brush- 
like or  truly  arboresc^ent  forms  of  madrona  {Arbutits  oneiiziesil).  Some- 
times in  the  upper  areas  of  the  subhumid  and  in  the  lower  portions  of 
the  humid  tracts  fires,  instead  of  being  followed  by  reforestations,  give 
rise  to  enormously  dense  brush  growths.  Tracts  of  this  sort  are  found 
in  scattered  patches  ever}^ where  along  the  middle  elevations  on  the 
western  side  of  the  Cascades,  and  thi'oughout  the  Siski3^ou  Range  in 
the  region  examined.  The  most  conspicuous  examples  occur  from 
Mount  Pitt  nortliward,  in  Ts.  8(>,  35,  34,  33,  32,  31,  and  30  S.,  R.  4  K. 
The  forest,  previous  to  the  burns,  which  are  of  recent  origin,  consisted 
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chiefly  of  red,  white,  and  noble  firs.  On  a  nearly  continuous  area 
comprising  58,600  acres  the  forest  has  been  burned  to  the  extent  of  98 
per  cent,  and  has  been  supplanted  by  brush  growths  which  have  every 
appearance  of  permanency  on  the  larger  proportion  of  the  area.  The 
southern  half  of  the  burned  district  carries  the  densest  stands  of  brush; 
in  the  northern  the  growths  are  more  scattered.  In  the  former  the 
brush  is  composed  of  shrubby  chinquapin,  service  berry,  manzanita, 
scrub  oaks,  vellum -leaved  ceanothus,  Garry a^  and  willow.  In  the  latter 
of  huckleberry,  blackberry,  and  various  species  of  ceanothus.  The 
northern  areas  contain  a  patch  here  and  there  which  shows  feeble  signs 
of  reforestation.  The  southern  tracts  present  solid  masses  of  brush, 
comparable  to  the  chaparral  slopes  in  southern  California,  but  even 
more  impassable  than  they.  The  brush  growths  are  mostly  on  slopes 
facing  the  west  or  the  south;  exactly  the  situations  in  which  the 
lowering  of  soil  humidity  would  be  most  severely  felt. 

In  T.  40  S.,  R.  3  E.,  are  large  brush-covered  tracts  following  the 
destruction  of  a  nearly  pure  growth  of  red  fir.  The  brush  is  largely 
composed  of  Ceanothus  sanguineus. 

It  is,  of  course,  impossible  to  say  with  absolute  certainty  that  forest 
will  never  again  replace  such  brush  growths.  Situated  as  the}^  are, 
within  zones  of  medium  precipitation,  the  chances  are  naturally  favor- 
able for  a  return  of  the  forest.  But  these  brush  growths  are  at  least 
30  3^ears  old,  and  as  yet  exhibit  no  evidence  of  change.  We  may  there- 
fore conclude  with  a  great  deal  of  certainty,  that  although  a  return 
to  forest  may  be  the  ultimate  destiny  of  these  firmly  established  brush 
growths  the  event  will  be  very  long  delayed.  In  T.  33  S. ,  R.  3  E. , 
occurs  a  number  of  stands  of  very  old  madrona  scattered  among  a  mas- 
sive old-growth  forest  chiefly  composed  of  red  fir,  with  smaller  pro- 
portions of  white  pine,  sugar  pine,  western  hemlock,  and  Pacific  3^ew. 
The  madrona  is  not  a  tolerant  tree.  Its  chief  place  is  among  open  yel- 
low-pine and  red-fir  stands,  or  alone  in  thickets  of  manzanita  or  mixed 
with  oak  copses.  Yet  in  this  locality  we  find  it  growing  in  company 
with  such  trees  as  the  Pacific  3^ew,  the  most  tolerant  tree  in  the  arboreal 
flora  of  the  north  Pacific  slope.  The  only  explanation  which  suggests 
itself  is  this:  That  ages  ago  the  present  growth  of  red  fir  was  preceded 
by  brush  growths  or  scattered  stands  of  yellow  pine,  supposedly  due 
to  fires  changing  the  soil  humidity.  During  this  period  of  subhumidity 
or  semiaridity  the  madroiia  may  have  come  into  the  flora  in  this  locality, 
persisting  throughout  the  changes  involving  a  return  to  greater  ratios 
of  soil  humidity.  The  madrona  in  this  locality  is  composed  of  old  trees. 
Several  were  observed  75  feet  in  height  and  2  feet  in  diameter.  The 
reproduction  of  it  here  has  practically  ceased.  If  the  supposition  now 
advanced  to  account  foi*  the  presence  of  the  madrona  in  such  an  incon- 
gruous place  of  growth  be  the  true  one,  there  is  at  least  a  basis  for  the 
further  supposition  that  the  vast  and  densely  brush-covered  tracts 
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stretching  northwiird  from  Mount  Pitt  along  the  higher  lianks  of  the 
Caseades  may  likewise  again  recover  their  former  forested  condition. 

Another  after-ett'ect  of  tires  consists  in  the  substitution  of  grass- 
covered  tracts  for  the  former  forest  cover.  This  feature  may  be 
observed  everywhere  along  the  upper  slopes  and  sunnnits  of  the  Cas- 
cades and  the  Siskiyous  in  this  region.  The  grow^th  is  often  grass, 
but  much  more  commonly  it  is  low-growing  mountain  sedges  or  a  mix- 
ture of  both.  Where  soil  humidity  permits,  the  growth  becomes 
matted  and  forms  a  more  or  less  continuous  turf.  More  often  it  is 
scattered  either  in  circumscribed  patches  or  in  isolated  tufts.  The 
sedges  usually  form  the  turfy  places  while  the  grasses  occur  in  isolated 
bunches,  or  both  sedges  and  grasses  grow  in  tufts,  depending  on  what 
species  make  up  the  growth.  These  grassed-over  places  are,  and  have 
been,  of  commercial  importance  since  the  upper  plateaus  and  summits 
of  the  Cascades  began  to  be  utilized  for  sheep  pastures.  All  of  these 
pastures  and  meadows  which  owe  their  origin  to  fires  are  merely  tem- 
porar}"  affairs.  If  suii'ered  to  remain  undisturbed  by  further  fires  they 
will  return  to  forest  cover.  Around  Diamond  and  Crater  lakes  the 
grassy  places  are  slowly  giving  way  to  stands  of  lodgepole  pine  as  the 
primary  reforestation.  On  the  lava  plateaus  flanking  the  crest  of  the 
range  in  Ts.  34  and  35  S.,  R.  5  E.,  grassy  places  created  b}^  fires 
before  the  advent  of  the  white  man  have,  in  course  of  time,  become 
covered  with  thick  stands  of  lodgepole  pine,  now  mature  and  giving 
way  to  stands  of  noble  fir  and  alpine  hemlock.  During  the  first 
reforestation  of  lodgepole  pine  the  grass  and  sedge  may  persist  until 
the  crop  of  this  species  matures  and  gives  way  to  other  kinds  of  trees, 
but  with  the  advent  of  the  noble  fir  and  the  alpine  hemlock  the  grass 
and  sedge  growth  commonly  disappears. 

A  noticeable  feature  in  connection  with  the  after-effects  of  forest 
fires  in  the  yellow-pine  type  of  forest  is  the  suppression  of  under- 
growth and  of  seedling  trees.  The  yellow  pine  is  by  all  odds  the  best 
fire-resisting  tree  in  the  sylva  of  the  North  Pacific  slope.  Repeated 
conflagrations  may  run  through  stands  of  the  j^ellow-pine  t3^pe  with- 
out serious  damage  to  the  older  trees  of  this  species,  provided 
the  litter  and  humus  be  not  too  great.  But  the  fires,  even  should 
they  be  of  no  great  force  or  intensity,  work  irreparable  injury  to 
the  seedling  trees.  On  the  eastern  side  of  the  Cascades,  especially, 
fires  have  run  through  the  yellow-pine  timber  man}^  times.  The 
absence  or  relative  scarcity  of  young  growth  and  underbrush  is  here 
very  noticeable  and  striking.  Much  of  the  region  examined  east  of 
the  Cascades  is  included  within  the  boundaries  of  the  Klamath  Indian 
Reservation,  and  the  red  man  has  therefore  been  under  no  particular 
restraint  in  the  matter  of  burning  his  timber.  In  late  years  it  seems 
to  have  dawned  on  his  intelligence  that  good  yellow  pine  may  have 
some   value   after   all,   and  in   consequence   fires  are   set   nuicli   less 
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frequently  than  formerl\%  with  the  result  that  where  the  forest  has 
enjo3^ed  freedom  from  fire  for  a  number  of  years  seedling  and  sapling 
trees  of  the  yellow  pine  are  springing  up  in  the  greatest  abundance. 

Having  traced  the  more  salient  effects  of  tires,  so  far  as  they  are 
connected  with  the  reproduction  and  composition  of  the  forest,  there 
remains  to  be  noticed  the  results  of  fires  as  affecting  the  value  of  the 
timber  for  commercial  purposes  on  tracts  which  have  been  subjected 
to  a  more  or  less  intense  and  destructive  conffagration. 

The  amount  of  damage  to  the  mill  timber  in  a  forest  stand  in  this 
region  which  ma}^  be  wrought  by  a  ffre  varies  considerably.  It  may 
run  as  low  as  1  per  cent  in  stands  of  3^ellow  pine,  or  it  may  rise  so  high 
in  stands  of  mixed  growth  that  it  practically  amounts  to  total  destruc- 
tion. In  this  report  a  certain  area  has  been  segregated  under  the  term 
''badly"  burned.  It  comprises  the  tracts  upon  which  the  mill  timber 
has  been  burned  away  entirely  or  to  the  extent  of  75  per  cent.  Out 
of  a  total  of  2,975,000  acres  fire  marked  in  this  region  19.5  per  cent,  or 
587,000  acres,  are  badly  burned. 

It  is,  of  course,  impossible  to  say  with  absolute  certainty  that  so  and 
so  many  million  feet  were  destroyed  in  these  fires,  because  we  can  not 
now  ascertain  the  orig-inal  densitv  of  the  forest  on  the  burned-over 
areas.  Especially  is  this  the  case  on  the  tracts  termed  badly  burned. 
But  assuming  that  the  fire-swept  areas  were  timbered  as  heavy  propor- 
tionately as  those  that  remain,  it  is  safe  to  reckon  the  destruction  as 
equal  to  35  per  cent  of  the  standing  timber,  as  estimated  by  the  stand- 
ard of  ' '  Michigan  practice. "  Expressed  in  feet  B.  M.  it  amounts  to 
7,000  million  in  round  numbers.  This  estimate  is  conservative,  and 
errs,  if  at  all,  in  placing  it  too  low.  As  a  rule,  the  areas  upon  which 
the  destruction  has  been  total,  or  approximately  so,  are  situated  in  the 
heaviest  timber,  or  are  in  localities  where  the  heaviest  timber  would 
be  expected  to  occur.  Thus  along  the  upper  and  middle  slopes  of  the 
Umpqua  ridges  are  many  tracts  which,  before  the  fires,  carried  60,000 
to  70,000  feet  of  mill  timber  per  acre.  On  some  the  timber  is  all  dead, 
or  practically  so;  on  others  there  are  10,000  to  15,000  feet  remaining. 
The  dead  timber  still  stands  and  can  readily  be  estimated.  On  the 
other  hand,  in  the  3^ellow-pine  stands  the  damage  has  not  been  so  great. 
In  this  type  of  forest  much  red  fir  has  undoubtedly  been  destroyed  on 
the  western  side  of  the  Cascades  and  much  white  fir  on  the  eastern 
side  of  the  range,  if  we  may  judge  by  the  nonforested  brush-covered 
spots  so  common  throughout  the  ^^ellow-pine  stands  in  many  localities, 
but  the  chief  damage  consists  in  the  extensive  searing  and  scarring  of 
the  yellow  pine  in  the  lower  half  of  the  trunk,  the  most  valuable  por- 
tion of  the  tree. 

Of  the  7,000  million  feet  of  mill  timber  destroyed,  5  per  cent,  or  350 
million  feet,  can  clearl^^  be  traced  as  the  work  of  Indians — at  least  most 
of  it  has  been  burned  on  the  areas  embraced  within  the  boundaries  of 
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thr  Khuiuith  Reservation,  and  the  inference  that  fires  in  this  region 
were  set  ])v  the  Indians  is  fully  warranted.  The  l)alanee,  or  6,500 
million  feet,  can  safeh^  be  chai'i^cHl  against  the  white  man. 

To  sunnnarize  the  fire  destruction  in  the  region  under  consideration, 
it  may  be  said  that,  not  including  clearings  for  purposes  of  settle- 
ments, the  timber  on  3  null  ion  acres,  a  total  of  7,000  million  feet  of 
merchantable  mill  timber,  has  been  destroyed  within  the  past  thirty- 
five  or  forty  3^ears. 

The  amount  of  damage  inflicted  on  growing  timber  by  a  fire  depends 
chiefly  on  the  three  following  factors:  (1)  The  time  of  the  year  in 
which  the  fire  burns;  (2)  the  quantity  of  litter  or  humus  on  the  forest 
floor;  (3)  the  fire-resisting  capacity  of  the  different  species  of  trees.  In 
the  region  under  consideration  the  comparative  lack  of  the  second  of 
these  factors  plays  the  chief  role.  Humus,  as  applied  to  a  layer  of 
decaying  vegetable  debris  on  the  forest  floor,  is  not,  as  a  rule,  of  any 
great  depth  in  the  forests  of  these  regions.  In  stands  of  the  yellow- 
pine  t3^pe  it  is  a  mere  thin  sprinkling  of  pine  needles.  In  stands  of 
red  fir  or  mixed  growth  it  is  from  2  inches  to  3,  or,  rarely,  4  inches  in 
depth,  but  is  reinforced  by  a  more  or  less  abundant  litter  of  broken 
trees  and  branches,  naturall}^  shed  or  torn  oflf  by  snow  or  wind.  To 
the  light  humus  layer  and  the  small  quantity  of  litter,  more  than  to 
any  other  cause,  is  due  the  preservation  of  the  forest  from  total 
destruction  on  these  areas.  Had  there  been,  for  example,  the  same 
depth  of  humus  and  an  equal  quantity  of  litter  as  in  the  timbered  areas 
of  northern  Idaho  the  region  would  have  been  practically  deforested 
b}^  this  time.     It  is  not  due  to  lack  of  fires  that  any  timber  remains. 

The  manner  in  which  fire  aflfects  the  individual  tree  varies  with  the 
fire-resisting  capacity  of  the  species.  Here,  as  elsewhere,  the  yellow 
pine  both  as  an  individual  and  as  a  species  stands  at  the  head  of  the 
list.  A  fire  in  stands  of  this  species  runs  rapidl3%  burns  low,  and  with 
iio  great  intensity  owing  to  the  extremely  light  humus  cover.  So 
long  as  the  thick  bark,  which  is  a  characteristic  feature  of  the  species, 
remains  intact,  the  tree  is  tolerably  safe,  but  sooner  or  later,  either 
through  the  eflects  of  repeated  fires  or  through  some  accidental  injury 
opening  the  bark  and  causing  an  exudation  of  resin,  fire  finds  its  way 
into  the  trunk  and  produces  a  fire  sear  or  scar.  Each  subsequent  fire 
enlarges  the  burned  spot  until  the  tree  finally  succumbs.  The  ^a^llow 
pine  in  the  stands  east  of  the  Cascades  is  much  more  resinous  than  on 
the  western  slopes,  and  is  therefore  much  more  exposed  to  destruction 
by  fire.  The  custom  of  the  Indians  of  peeling  the  yellow  pine  at 
certain  seasons  of  the  year  to  obtain  the  cambium  layer  which  they 
use  for  food,  is  in  some  localities  a  fruitful  contributory  cause  toward 
destruction  of  the  yellow  pine  by  fire.  They  do  not  carry  the  ])eeling 
process  far  enough  to  girdle  the  tree,  ])ut  they  remove  a  large  enough 
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piece  of  bark  to  make  a  gaping  wound  which  never  heals  over  and 
which  furnishes  an  excellent  entrance  for  fire.  Throughout  the 
forests  on  the  Klamath  Reservation  trees  barked  in  this  manner  are 
very  common.  Along  the  eastern  margin  of  Klamath  Marsh  they 
are  found  by  the  thousands. 

The  stands  of  yellow  pine  which  occur  so  plentifully  along  the 
middle  elevations  on  the  western  slopes  of  the  Cascades  are  rarely 
pure  growths,  but  are  more  or  less  mixed  with  other  species,  among 
which  red  and  white  firs  form  a  large  percentage.  These  kinds  com- 
monly occur  in  scattered  aggregations  and  have  not  nearly  the  fire- 
resisting  capacity  which  distinguishes  the  yellow  pine.  When  a  fire 
comes  along  such  aggregations  become  centers  for  very  hot  fires, 
which  easily  wipe  out  the  adjacent  yellow  pine.  The  greatest  menace 
to  the  yellow-pine  forest  west  of  the  Cascades,  outside  of  logging 
practices,  is  found  in  these  scattered  aggregations  of  poor  fire-resist- 
ing trees. 

The  sugar  pine  has  not  the  fire  endurance  possessed  by  the  yellow 
pine.  Its  usual  habitat  among  masses  of  red  and  white  fir  contributes 
to  its  destruction.  The  root  system  and  the  lower  portion  of  the 
trunk  are  far  more  resinous  than  the  balance  of  the  tree  and  are 
therefore  the  most  vulnerable.  In  stands  of  sugar  pine  swept  by  fire 
one  always  finds  large  numbers  of  trees  of  this  species  prostrate  on 
the  ground,  the  lower  6  or  8  feet  of  the  trunk  burned  away  and  great 
gaping  holes  in  the  ground  where  the  fire  has  followed  the  root  system. 
Often  only  the  heartwood  burns  out  in  the  lower  8  or  10  feet  and  one 
sees  huge  trees  6  to  8  feet  in  diameter  standing  on  a  few  thin  stilts  of 
sapwood.  Forest  fires  are  especially  destructive  to  this  species,  not 
alone  in  the  burning  of  the  large  and  mature  growth,  but  also  because 
the  tree  appears  incapable  of  reproducing  itself  to  any  great  extent 
on  burned-over  areas,  if  one  may  judge  from  the  few  seedlings  grow- 
ing on  such  tracts. 

The  white  pine  is  easily  destro^^ed  b}^  fire.  Its  bark  is  thin,  its  fire 
endurance  is  low,  and  it  always  grows  where  the  stands  of  other 
species  are  dense  and  where  the  forest  floor  is  covered  with  a  maxi- 
mum of  humus  and  litter.  There  is  but  little  of  the  species  in  the 
region.  Freedom  from  fires  will  enlarge  its  range  to  some  extent; 
the  reverse  will  contract  it  with  the  result  that  the  species  will  ulti- 
mately become  extinct  in  this  region. 

The  lodgepole  pine  resists  fire  poorly.  The  variety  which  has  its 
habitat  on  dry  ground  is  the  worst  in  this  respect;  the  swamp  variety 
has  greater  endurance,  but  neither  of  them  possesses  it  in  any  consid- 
erable degree.  The  bark  is  thin  and  in  the  upland  variety  plentifully 
supplied  with  small  resin  particles.  Fires  most  generally  kill  the  tree 
by  burning  the  bark  and  the  foliage.  The  trunk  remains  standing 
until  wind  and  snow  throw  it  down. 
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The  red  tir  endures  tire  to  a  moderate  degree.  The  mature  tree  has 
a  ofi'oater  power  in  this  respect  than  has  the  sapling  or  middle-aged 
individual.  This  is  due,  as  much  as  to  any  other  cause,  to  the  cir- 
cumstance that  in  the  young  and  middle-aged  tree  the  resin  vesicles  in 
the  ])ark  are  surticial  or  nearly  so,  while  in  the  veterans  the  resin 
vesicles  have  become  obliterated  or  are  sunk  so  deeply  in  the  bark  on 
the  lower  portion  of  the  trunk  that  the  heat  of  an  ordinary  forest  fire 
is  not  sufficient  to  flame  them.  The  red  fir  has  suffered  severely  from 
both  ancient  and  modern  fires.  While  at  the  present  time  it  covers  a 
larger  area  on  the  western  side  of  the  Cascades  than  any  other  single 
species,  it  formerh^  was  even  more  abundant.  The  restriction  of  its 
area  is  parth^  due  to  forest  fires,  which  have  promoted  the  growth  of 
other  species,  chiefly  the  w^hite  fir,  at  the  expense  of  the  former  red-fir 
tracts.  Its  reproduction,  while  abundant  enough  on  certain  areas,  is 
3^et,  on  the  whole,  indefinite.  A  burned-over  red-fir  tract  is  almost  as 
likely  to  grow  up  to  a  stand  of  white  fir  as  to  the  other. 

The  white  fir  resists  fire  poorly,  being  in  this  respect  on  a  par  with 
the  great  silver  fir  of  the  regions  farther  northward.  As  a  matter  of 
fact  there  are  no  essential  difl'erences  between  the  great  silver  fir  and 
the  white  fir  as  it  grows  here,  either  botanically  or  in  the  timber 
qualities  or  in  its  general  vegetative  behavior.  Like  the  red  fir,  the 
young  white  fir  is  more  susceptible  to  fire  than  are  the  veterans,  and 
for  the  ver}^  same  reason,  namely,  the  relative  position  of  the  resin 
vesicles  of  the  bark.  The  white  fir  has  been  badly  burned  both  on 
the  eastern  and  on  the  western  slopes  of  the  range.  In  fires  among 
stands  of  timber  where  it  forms  any  considerable  percentage  of  the 
growth  it  is  sure  to  suffer  more  damage  in  proportion  to  its  numbers 
than  any  of  the  other  species.  Its  reproduction  is  generally  good,  but 
in  some  localities  on  the  eastern  side  of  the  range,  as  T.  32  S.,  R.  6  E., 
brush  growths  are  replacing  burned  or  partially  burned  stands  of  the 
white  fir. 

The  noble  fir  holds  an  intermediate  position  between  the  red  and 
white  firs  as  regards  its  fire-resisting  capacity.  Its  tendency  is  toward 
small  aggregations  in  the  midst  of  mixed  growths  of  other  species; 
but  occasionally  one  meets  with  considerable  stands  of  nearly  pure 
growth,  as  along  the  higher  elevations  of  the  Siskiyou  Mountains,  in 
T.  41  S.,  R.  2  W.  to  1  E.,  inclusive.  The  habit  of  the  species  of  grow- 
ing in  such  clumps  or  dense  aggregations  invites  more  certain  destruc- 
tion by  lire  than  would  be  the  case  if  it  grew  singly  or  scattered.  Its 
reproduction  after  fires  is  moderate  or  below  the  average  of  the  other 
species  of  firs. 

Th(i  alpine  hemlock  succumbs  easily  to  fire.  P^xcept  in  ver}^  old 
individuals  the  bark  is  thin  and  is  easily  scorched  beyond  recovery. 
Its  habit  of  growth  inclines  strongl}^  toward  stands  and  groupings  of 
pur(!  growth  or  nearly  so.     Often,  however,  it  forms  a  mixed  growth, 
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with  the  noble  fir  as  the  other  chief  component.  These  groupings 
and  mixtures  aid  in  its  destruction  by  fire.  Trees  of  the  species  have 
the  remarkable  habit,  after  being  fire  killed,  of  first  decaying  half  way 
between  the  top  and  the  ground.  This  causes  the  upper  portion  of 
the  tree  to  break  ofl:'  with  the  first  strong  wind,  and  there  soon  piles 
up  a  vast  quantity  of  highl}^  inflammable  litter,  which  insures  the 
complete  destruction  of  all  forest  on  that  area  when  fire  reaches  it. 
The  destruction  that  has  been  wrought  in  the  mixed  stands  of  noble  fir 
and  alpine  hemlock  has  been  enormous.  Especially  has  this  been  the 
case  on  the  upper  slopes  of  the  Rogue  River-Umpqua  divide,  where 
heavy  growths  of  such  mixed  stands  frequently  carry  as  much  as 
70,000  feet  B.  M.  merchantable  timber  per  acre.  Many  such  tracts 
on  the  Umpqua  ridges  have  been  laid  waste  by  conflagrations  of  modern 
times,  which  have  left  nothing  of  the  former  forest  but  dead  and 
blackened  stumps. 

The  western  hemlock  and  Engelmann  spruce  are  both  thin-barked 
trees  and  stand  fire  poorly.  They  are  not  abundant  in  the  region, 
and  as  their  reproductive  powers  are  not  very  good  the  area  occu- 
pied by  them  is  continually  being  restricted  by  successive  fires. 

The  incense  cedar  is  deficient  in  fire-resisting  qualities.  The  larger 
and  even  the  younger  trees  of  the  species  are  almost  always  rotten  at 
the  core.  If  fire  gains  entrance  to  the  dry,  punky  interior  the  tree  is 
destroyed. 

The  madroiia  succumbs  easily  to  fire.  It,  however,  springs  up 
again  from  the  root. 

The  oaks  in  the  region  resist  fire  well,  notwithstanding  the  fact  that 
more  than  50  per  cent  have  a  rotten  and  hollow  interior.  Their  ability 
to  withstand  fire  is,  however,  more  largely  due  to  environment  than  to 
inherent  qualities.  Their  growth  is  always  open  and  scattered  and 
their  habitat  is  along  the  lowest  elevations,  where  there  is  a  minimum 
of  combustible  material  on  the  ground  to  support  a  hot  and  lasting  fire. 

CASCADE    RAIS^GE     FOREST     RESERVE    AISTD    ADJACEIS^T 

REGIONS. 

BOUNDARIES   OF   CASCADE   RANGE   FOREST   RESERVE. 

Beginning  at  tlie  meander  corner  at  the  intersection  of  the  range  hne  between 
ranges  six  (6)  and  seven  (7)  east,  township  two  (2)  north,  Willamette  meridian, 
Oregon,  with  the  mean  high-water  mark  On  the  south  bank  of  the  Colmnbia  River 
in  said  State;  thence  northeasterly  along  said  mean  high- water  mark  to  its  intersection 
with  the  township  line  between  townships  two  (2)  and  three  (3)  north;  thence 
easterly  along  said  township  line  to  the  northeast  corner  of  township  two  (2)  north, 
range  eight  (8)  east;  thence  southerly  along  the  range  line  between  ranges  eight  (8) 
and  nine  (9)  east,  to  the  southwest  corner  of  township  two  (2)  north,  range  nine  (9) 
east;  thence  westerly  along  the  township  line  between  townships  one  (1)  and  two 
(2)  north,  to  the  northwest  corner  of  township  one  (1)  north,  range  nine  (9)  east; 
thence  southerly  along  the  range  line  between  ranges  eight  (8)  and  nine  (9)  east,  to 
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the  southwest  corner  of  townshij*  one  (1)  north,  range  nine  (9)  east;  thence  easterly 
along  the  base  Hne  to  the  northeast  corner  of  township  one  (1)  south,  range  ten  (10) 
east;  thence  southerly  along  the  range  line  between  ranges  ten  (10)  and  eleven  (11) 
east,  to  the  southeast  corner  of  township  four  (4)  south,  range  ten  (10)  east;  thence 
westerly  along  the  township  line  between  townships  four  (4)  and  five  (5)  south,  to 
the  southwest  corner  of  township  four  (4)  south,  range  nine  (9)  east;  thence  south- 
erly along  the  west  boundary  of  township  five  (5)  south,  range  nine  (9)  east,  to  its 
intersection  with  the  west  boundary  of  the  Warm  Springs  Indian  Reservation; 
thence  southw^esterly  along  said  Indian  reservation  boundary  to  the  southwest  corner 
of  said  reservation;  thence  southeasterly  along  the  south  boundary  of  said  Indian 
reservation  to  a  point  on  the  north  line  of  section  three  (3),  tow^nship  twelve  (12) 
south,  range  nine  (9)  east,  wdiere  said  boundary  crosses  the  township  line  between 
townships  eleven  (11)  and  twelve  (12)  south,  range  nine  (9)  east;  thence  easterly  to 
the  northeast  corner  of  township  twelve  (12)  south,  range  nine  (9)  east;  thence 
southerly  along  the  range  line  between  ranges  nine  (9)  and  ten  (10)  east,  to  the  south- 
east corner  of  township  thirteen  (13)  south,  range  nine  (9)  east;  thence  westerly 
along  the  third  (3rd)  standard  parallel  south,  to  the  northeast  corner  of  township 
fourteen  (14)  south,  range  nine  (9)  east;  thence  southerly  along  the  range  line 
between  ranges  nine  (9)  and  ten  (10)  east,  to  the  southeast  corner  of  township 
fifteen  (15)  south,  range  nine  (9)  east;  thence  easterly  along  the  third  (3rd)  standard 
parallel  south,  to  the  northeast  corner  of  township  sixteen  (16)  south,  range  nine  (9) 
east;  thence  southerly  along  the  range  line  between  ranges  nine  (9)  and  ten  (10)  east, 
to  the  southeast  corner  of  township  twenty  (20)  south,  range  nine  (9)  east;  thence 
easterly  along  the  fourth  (4th)  standard  parallel  south,  to  the  northeast  corner 
of  to^vnship  tw^enty-one  (21)  south,  range  nine  (9)  east;  thence  southerly  along 
the  range  line  between  ranges  nine  (9)  and  ten  (10)  east,  to  the  southeast  corner  of 
township  twenty-three  (23)  south,  range  nine  (9)  east;  thence  westerly  along  the 
township  line  between  townships  twenty-three  (23)  and  twenty-four  (24)  south,  to 
the  southeast  corner  of  township  twenty-three  (23)  south,  range  six  (6)  east;  thence 
southerly  along  the  range  line  between  ranges  six  (6)  and  seven  (7)  east,  to  the 
southwest  corner  of  tow^nship  twenty-five  (25)  south,  range  seven  (7)  east;  thence 
w^esterly  along  the  fifth  (5th)  standard  parallel  south,  to  the  point  for  the  northwest 
corner  of  township  twenty-six  (26)  south,  range  seven  (7)  east;  thence  southerly 
along  the  surveyed  and  unsurveyed  west  boundaries  of  townships  twenty-six  (26), 
twenty-seven  (27),  twenty-eight  (28),  twenty-nine  (29),  and  thirty  (30)  south,  to  the 
southwest  corner  of  township  thirty  (30)  south,  range  seven  (7)  east;  thence  w^esterly 
along  the  unsurveyed  sixth  (6th)  standard  parallel  south,  to  the  point  for  the  north- 
west corner  of  township  thirty-one  (31)  south,  range  seven  and  one-half  (7^^)  east; 
thence  southerly  along  the  surveyed  and  unsurveyed  west  boundaries  of  townships 
thirty-one  (31),  thirty-two  (32),  and  thirty-three  (33)  south,  range  seven  and  one- 
half  (72)  east,  to  the  southwest  corner  of  township  thirty-three  (33)  south,  range 
seven  and  one-half  (7^)  east;  thence  easterly  along  the  township  line  between  town- 
ships thirty-three  (33)  and  thirty-four  (34)  south,  to  the  northeast  corner  of  town- 
ship thirty-four  (34)  south,  range  six  (6)  east;  thence  southerly  along  the  east 
boundaries  of  townships  thirty-four  (34)  and  thirty-five  (35)  south,  range  six  (6) 
east,  to  the  point  of  intersection  of  the  east  boundary  of  township  thirty-five  (35) 
south,  range  six  (6)  east,  with  the  west  shore  of  Upper  Klamath  Lake;  thence  along 
said  shore  of  said  lake  to  its  intersection  with  the  range  line  between  ranges  six  (6) 
and  seven  (7)  east,  in  township  thirty-six  (36)  south;  thence  southerly  along  the 
range  line  between  ranges  six  (6)  and  seven  (7)  east,  to  the  southeast  corner  of 
township  thirty-seven  (37)  south,  range  six  (6)  east;  thence  westerly  along  the  town- 
ship line  between  townships  thirty-seven  (37)  and  thirty-eight  (38)  south,  to  the 
southwest  corner  of  township  thirty-seven  (37)  south,  range  four  (4)  east;  thence 
northerly  along  the  range  line  between   ranges  three  (3)  and  four  (4)  east,  to  the 
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northwest  corner  of   township  thirty-six   (36)   south,   range  four   (4)   east;   thence 
easterly  along  the  eighth  (8th)  standard  parallel  south,  to  the  southwest  corner  of 
township  thirty-tiYe  (35)  south,  range  four  (4)  east;  thence  northerly  along  the  range 
line  between  ranges  three  (3)  and  four  (4)  east,  to  the  southwest  corner  of  town- 
ship thirty-one  (31)  south,  range  four  (4)  east;  thence  westerly  along  the  township 
line  between  townships  thirty-one  (31)  and  thirty-two  (32)  south,  to  the  southwest 
corner  of  township  thirty-one  (31)  south,  range  one  (1)  east;  thence  northerly  along 
the  surveyed  and  unsurveyed  Willamette  meridian  to  the  northwest  corner  of  town- 
ship twenty  (20)  south,  range  one  (1)  east;  thence  easterly  along  the  township  line 
between  townships  nineteen  (19)  and  twenty  (20)  south,  to  the  northeast  corner  of 
township  twenty  (20)  south,  range  one  (1)  east;  thence  northerly  along  the  range 
line  between  ranges  one  (1)  and  two  (2)  east,  to  the  northwest  corner  of  township 
eighteen   (18)  south,  range  two  (2)  east;  thence  easterly  along  the  township  line 
between  townships  seventeen  (17)  and  eighteen  (18)  south,  to  the  southeast  corner 
of  township  seventeen  (17)  south,  range  two  (2)  east;  thence  northerly  along  the 
range  line  between  ranges  two  (2)  and  three  (3)  east,  to  the  southwest  corner  of 
township  seventeen  (17)   south,  range  three  (3)  east;  thence  easterly  along  the  sur- 
veyed and  unsurveyed  township  line  between  townships  seventeen  (17)  and  eighteen 
(18)  south,  to  the  point  for  the  southeast  corner  of  township  seventeen  (17)  south, 
range  four  (4)    east;   thence  northerly  along  the  surveyed  and  unsurveyed  range 
line  between  ranges  four   (4)    and  five   (5)    east,  subject  to  the  proper  easterly  or 
westerly  offsets  on  the  third  (3rd),  second    (2nd),  and  first  (1st)   standard  parallels 
south,  to  the  northwest  corner  of  township  five  (5)  south,  range  five  (5)  east;  thence 
easterly  along  the  township  line  between  townships  four  (4)  and  five  (5)  south,  to 
the  southeast  corner  of  township  four  (4)  south,  range  six  (6)  east;  thence  northerly 
along  the  range  line  between  ranges  six  (6)  and  seven  (7)  east,  to  the  northwest 
corner  of  township  four  (4)  south,  range  seven  (7)  east;  thence  easterly  along  the 
township  line  between  townships  three  (3)  and  four  (4)  south,  to  the  southwest 
corner  of  section  thirty-four  (34),  township  three  (3)   south,  range  seven  (7)  east; 
thence  northerly  along  the  surveyed  and  unsurveyed  section  line  between  sections 
thirty-three    (33)    and  thirty-four   (34),  twenty-seven    (27)   and  twenty-eight.  (28), 
twenty-one    (21)   and  twenty-two   (22),  fifteen  (15)  and  sixteen  (16),  nine  (9)  and 
ten  (10),  and  three  (3)  and  four  (4),  to  the  northwest  corner  of  section  three  (3)  of 
said  township  and  range;  thence  easterly  along  the  surveyed  and  unsurveyed  town- 
ship line  between  townships  two  (2)  and  three  (3)  south,  to  the  point  for  the  south- 
east corner  of  township  two  (2)  south,  range  eight  (8)  east;  thence  northerly  along 
the  unsurveyed  range  line  between  ranges  eight  (8)  and  nine  (9)  east,  to  the  south- 
east corner  of  township  one  (1)  south,  range  eight  (8)   east;  thence  westerly  along 
the  township  line  between  townships  one  (1)  and  two  (2)  south,  to  the  southeast 
corner  of  section  thirty-four   (34),  township  one    (1)    south,  range  eight   (8)   east; 
thence  northerly  along  the  section  line  between  sections  thirty-four  (34)  and  thirty- 
five  (35),  twenty-six  (26)  and  twenty-seven  (27),  and  twenty- two  (22)  and  twenty- 
three  (23) ,  to  the  northeast  corner  of  section  twenty-two  (22) ;  thence  westerly  along 
the  section  line  between  sections  fifteen  (15)  and  twenty-two  (22),  to  the  southeast 
corner  of  section  sixteen  (16);  thence  northerly  on  the  section  line  between  sections 
fifteen  (15)  and  sixteen  (16),  to  the  point  for  the  northeast  corner  of  section  sixteen 
(16);  thence  westerly  along  the  section  line  between  sections  nine  (9)  and  sixteen 
(16)  to  the  southeast  corner  of  section  eight  (8) ;  thence  northerly  along  the  section 
line  between  sections  eight  (8)  and  nine  (9)  and  four  (4)  and  five  (5)  to  the  north- 
west corner  of  section  four  (4),  township  one  (1)  south,  range  eight  (8)  east;  thence 
easterly  along  the  base  line  to  the  southeast  corner  of  section  thirty-three  (33),  town- 
ship one  (1)  north,  range  eight  (8)  east;  thence  along  the  unsurveyed  section  lines 
northerly  to  the  point  for  the  northeast  corner  of  section  thirty-three  (33),  westerly 
to  the  point  for  the  northeast  corner  of  section  thirty-two  (32),  northerly  to  the 
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point  lor  tlu'  northeast  c-orncr  ol  flection  ei<j:ht  (S),  westerly  to  the  point  for  the  (south- 
west corner  of  section  six  (6);  tlience  northerly  along  the  unsurveyed  range  line 
between  ranges  seven  (7)  and  eight  (8)  east,  to  the  point  for  the  northwest  corner 
of  townshij)  one  (1)  north,  range  eight  (8)  east;  thence  westerly  along  the  unsur- 
veyed township  line  between  townships  one  (1)  and  two  (2)  north,  to  the  north- 
west corner  of  township  one  (1)  north,  range  seven  (7)  east;  thence  northerly  along 
the  surveyed  and  unsurveyed  range  line  betw^een  ranges  six  (6)  and  seven  (7)  east, 
to  the  meander  corner  at  its  intersection  with  the  mean  high-water  mark  on  the  south 
bank  of  the  Columbia  River,  the  place  of  beginning. 

CHARACTER  OF  REGION. 

The  area  embraced  in  this  examination  covers  838,400  acres,  situated 
within  the  boundaries  of  the  Cascade  Ran^'e  Forest  Reserve.  It  com- 
prises most  of  the  reserve  south  of  the  north  line  of  T.  28  S.,  the 
exceptions  being  T.  28  S.,  Rs.  1,  2,  and  3  E.,  and  T.  29  S.,  Rs.  1  and  2  E. 

From  the  north  line  of  T.  38  S.,  which  forms  the  south  ])oundary  of 
the  reserve,  to  the  south  line  of  T.  31  S.  the  reserve  has  a  width  of  IS 
miles,  comprising  three  ranges  of  townships,  namely,  4,  5,  and  6  E., 
with  the  crest  line  of  the  Cascade  Range  nearl}^  in  the  center  of  the 
area.  North  of  the  south  line  of  T.  31  S.  the  boundaries  of  the  reserve 
are  extended  westward  to  the  Willamette  meridian  line  and  eastward 
a  distance  of  about  4  miles,  the  westward  enlargement  covering  the 
drainage  from  the  Umpqua-Rogiie  River  divide  from  the  west  line  of 
T.  31  S.  to  the  junction  of  the  divide  with  the  Cascade  Range. 

The  reserve  in  this  region  consists  of  rocky  and  mountainous  tracts, 
with  altitudes  varying  from  4,500  to  nearly  10,000  feet  above  sea 
level.  The  Cascades  and  a  portion  of  the  Umpqua-Rogue  River  divide, 
near  its  junction  with  the  former  range,  are  of  volcanic  origin,  the 
crest  lines  studded  at  frequent  intervals  with  extinct  volcanic  cones 
and  peaks,  the  slopes  covered  Avith  thick  deposits  of  lava,  some  ver}^ 
ancient,  some  comparatively  recent,  and  in  many  localities  overlain  b}^ 
vast  sheets  of  line  or  coarse  pumice  ejected  from  nearby  vents.  In  the 
central  and  southern  portions  the  Umpqua-Rogue  River  divide  is  of 
volcanic  nature  only  in  places,  much  of  it  being  made  up  of  the  more 
ancient  porphyr}^  core  which  lies  at  the  base  of  the  Cascades. 

Most  of  the  water  flowing  from  the  region  finds  its  way  into  Rogue 
River.  On  the  northern  slopes  of  the  Ump(]ua -Rogue  River  divide 
a  small  quantity  empties  into  the  South  Umpcjua.  The  western  boimd- 
aries  of  the  reserve  are  so  arranged  that  they  very  accurately  cover 
the  heads  of  all  the  more  important  aflluents  of  the  Rogue  River 
system.  South  of  T.  33  S.  most  of  the  streams  head  in  very  large 
springs,  which  suddenly  ))urst  out  from  under  thick  lava  flows;  north 
of  that  township  the  stream  lunids  lie  in  marshy  areas  or  originate 
in  small  and  scattered  springs.  The  canyons  are  generally  nar- 
row and  rocky.  The  larger  ones  have  repeatcHlly  been  dannned  })v 
lava  flows,  through  which  the  streams  have  cut  fresh  channels,  with 
resultant  gorges  and  falls.     In  the  pumice-covered  areas  many  of  the 
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strefims  lie  in  narrow  canyons,  sunk  400  to  500  feet  in  loose  pumiceous 
material. 

On  the  eastern  side  of  the  Cascades  the  reserve  boundaries  cover  the 
heads  of  a  number  of  small  creeks.  With  the  exception  of  Anna  Creek 
and  Wood  River,  none  of  them  are  of  any  importance.  The  waters  of 
these  two  streams  are  utilized  for  irrigation  purposes. 

The  region  is  essentially  a  forested  one.  It  contains  a  few  heavily 
timbered  tracts,  a  considerable  area,  in  the  aggregate,  lightly  forested, 
and  large  tracts  that  carry  onl}^  thin  and  scattered  groups  of  trees. 
With  the  exception  of  rocky  tracts  naturally  without  soil,  areas  above 
timber  line,  lake,  and  marshes,  not  a  large  area  collectively,  the  thinly 
wooded  and  nonforested  tracts  owe  their  origin  in  ninety-nine  cases 
out  of  a  hundred  to  forest  fires. 

All  of  the  three  general  forest  types  previously  described  in  this 
report  are  found  in  the  reserve.  The  yellow-pine  type  is  sparingly 
represented.  The  red-fir  and  the  alpine-hemlock  types  are  abundant 
and  of  characteristic  composition. 

The  Cascade  Range  Forest  Reserve  in  its  entirety  possesses  extremely 
varied  features  of  topography  and  forest  conditions.  Until  more 
extended  examinations  shall  have  been  made  it  can  not  be  treated  in 
a  manner  to  satisfactorily  show  the  correlation  of  its  various  portions. 
Pending  such  examination,  the  region  covered  in  the  field  work  dur- 
ing the  season  of  1899  is  here  described  by  minor  subdivisions,  the 
township  having  been  chosen  as  the  unit  of  area. 

In  the  tabulations  of  areal  and  timber  estimates  accompanying  each 
township  is  to  be  noted  that  the  term  "forested  areas"  includes  all 
tracts  carr3dng  an  arborescent  growth,  which,  in  many  places  where 
fires  have  badl}^  burned  the  forest,  is  often  very  thin  or  scattering,  or 
at  subalpine  elevations,  where  rock}^  soil  and  severe  climatic  conditions 
negative  the  existence  of  a  continuous  forest,  consists  of  trees  set  far 
apart,  with  bare  ground  between.  In  the  term  "nonforested"  it  has 
been  the  aim  to  include  all  tracts  containing  20  acres  and  upward 
wholly  bare  of  arborescent  growth.  Tracts  with  less  than  20  acres  are 
included  under  "forested  areas"  (PL  LXXXI,  A  and  jB). 

DETAILED   DESCRIPTIONS. 

Township  28  South,  Range  5  East. 

This  township  is  situated  on  the  summit  of  the  main  range  of  the 
Cascades.  Its  southern  and  central  portions  consist  of  an  almost  level 
pumice  plain.  The  northern  sections  comprise  high  ridges,  which 
here  and  there  rise  into  prominent  peaks,  all  of  which  are  extinct  vol- 
canic cones.  These  ridges  and  peaks  constitute  the  junction  point  of 
the  main  range  of  the  Cascades  and  the  Umpqua-Rogue  River  div  ide. 

The  southern  areas  have  no  visible  run-oJff.  The  northern  dis- 
charge  limited  quantities  of  water  partly  by  way  of  tributaries  to 
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the  South  Unipqua,  parth^  into  Diamond  Lake,  whence  it  finds  its 
way  to  the  North  Fmpcjua. 

There  are  no  agricultural  lands,  and  no  mineral-hearing  areas  are 
known  in  the  township. 

The  grazing  lands  consist  of  fire  glades  along  the  west  shore  of 
Diamond  Lake,  whose  southern  end  bareh^  touches  the  township.  The 
glades  constitute  in  part  the  great  sheep  ranges  of  the  high  Cascades, 
which  extend  northward  from  this  and  the  next  township  on  the  east. 

The  forest  is  of  the  alpine-hemlock  type.  The  southern  and  central 
portions  are  covered  with  stands  of  lodgepole  pine,  all  reforestations 
after  fires  and  represei  ^ative  of  all  ages  of  burns  from  one  hundred 
and  fifty  j^ears  ago  up  to  the  present  time.  There  is  no  portion 
of  these  or  of  the  heavier  stands  of  alpine  hemlock  and  noble  fir 
in  the  northern  sections  of  the  township  that  have  not  been  visited 
by  fire  within  the  past  forty-five  years.  Reforestations  consist 
wholly  of  lodgepole  pine  as  the  first  growth.  In  some  places  on 
warm  southern  declivities  brush  growth  comes  in  after  fires.  In 
other  localities  a  grass  and  sedge  sward  covers  the  ground.  It  is 
clearly  evident  that  many  of  the  fires  have  been  set  for  the  pur- 
pose of  promoting  these  grass  growths  and  enlarging  the  possible 
sheep  range.  It  is  also  noticeable  that  wherever  fires  have  been  kept 
down  for  four  or  five  years  there  is  a  gradual  return  to  forest  and 
a  disappearance  of  the  grass.  As  before  remarked,  it  is  essential  to 
the  maintenance  of  the  stability  of  the  w^aterheads  in  the  pumice- 
covered  regions  of  the  high  Cascades  that  the  pumice  cover  be  dis- 
turbed as  little  as  possible.  To  this  end  reforestations  should  be 
encouraged  in  every  possible  manner,  even  at  the  expense  of  destroying 
the  grass  and  sedge  swards  by  allowing  the  forest  to  regain  possession. 

The  mill  timber  is  of  poor  quality  and  is  confined  to  the  northern 
sections  of  the  township,  where  it  is  inaccessible  for  logging  operations. 

Timbered  and  other  areas  in  T.  28  S.,  R.  S  E.,  Oregon. 

Acres. 

Forested  area 23, 040 

Badly  burned  area 18,  000 

Logged  area None. 

Total  stand  of  timber  m  T.  28  S.,  R.  5  E.,  Oregon. 


Species. 


White  pine 

Noble  fir 

Alpine  hemlock, 

Total 


Local  practice. 


Per  cent. 
16.  7 
66.7 
16.6 


Feet  li.  M. 
5,  000,  000 
20,  000,  000 
5,  000,  000 


30,  000,  000 


Michigan  prac 
tice. 


Feet  B.  M. 
5,  000,  000 
25,  000,  000 
10,  000,  000 


40,000,000 
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Composition  of  forest  in  T.  ^«^/S'.,  R.  5  E.,  Oregon,  including  all  species  wUJt  diameters  of 

4  inches  and  upward. 

Per  cent. 

Lodgepole  pine 80 

Noble  fir. 10 

Alpine  hemlock 9.  2 

White  pine 8 

Township  28  South,  Range  6  Ea§t. 

The  areas  comprised  within  the  lines  of  this  township  are  situated 
on  the  summit  of  the  main  range  of  the  Cascades.  The  southern  and 
central  areas  consist  of  a  nearly  level  pumice-covered  region.  The 
northern  sections  are  rocky  with  numerous  ridges  stretching  westward 
from  Mount  Thielsen,  an  extinct  volcanic  center  occupying  the  north- 
east corner  of  the  township.  About  two  sections  in  the  northeast 
corner  are  comprised  in  Diamond  Lake,  and  an  additional  two  sections 
in  a  series  of  swamps  at  its  southern  extremity.  There  is  practically 
no  visible  drainage  originating  in  the  township.  A  large  stream  head- 
ing in  T.  28  S.,  R.  4  E.,  flows  through  it  and  empties  into  Diamond 
Lake. 

There  are  no  agricultural  and  no  mineral  lands  in  the  township. 
There  is  a  large  amount  of  grazing  land,  consisting  in  part  of  fire  glades 
and  in  part  of  1,200  acres  of  marsh  and  overflowed  land  at  the  south 
end  of  Diamond  Lake.     The  dry  tracts  are  all  used  for  sheep  range. 

The  forest  consists  of  stands  of  alpine- hemlock  type.  Ninety  per 
cent  of  it  is  composed  of  lodgepole-pine  reforestations.  Some  of  these 
stands  date  back  to  the  Indian  occupanc}^,  others  are  the  result  of  fires 
set  by  the  white  man.  All  of  the  forest  is  fire  marked.  Reforesta- 
tions after  fires  are  invariably  composed  of  lodgepole  pine.  Repeated 
conflagrations  and  total  destruction  of  the  forest  bring  grass  and  sedge 
growths.  Fires  in  the  township  have  been  fewer  during  the  past  four 
or  five  years  than  formerly,  and  most  of  the  grassy  tracts  are  slowly 
reforesting. 

The  mill  timber  is  of  poor  quality  and  is  confined  to  the  spurs  of 
Mount  Thielsen.  It  exists  in  small  scattered  bodies  and  is  inaccessible 
for  logging  operations. 

Forested  and  other  lands  in  T.  28  S.,  R.  6  E.,  Oregon. 

Acres. 

Forested  area 18,  000 

Badly  burned  area 15,  000 

Nonforested  area  (lake,  swamps,  bare  rocks,  etc) 5,  040 

Logged  area None. 
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Totdl  stand  of  iuiiber  in  T.  ^S  S.,  R.  (>  ]J.,  Oregon. 


Species. 

Local  practice. 

Michipran  prac- 
tice. 

Noble  fir 

.\.l})iiie  lieuilock 

Per  cent. 
60 
40 

Feet  li.  M. 
3,  000,  000 
2,  000,  000 

Feet  B.  M. 
3,  000,  000 
2,  000,  000 

Total 

5,  000,  000 

5,  000,  000 

Composition  of  forest  in  T.  28  S.,  R.  6  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Lodgepole  pine 95 

Noble  fir 3 

Alpine  hemlock 2 

Township  28  South,  Range  6i  East. 

This  township  is  situated  wholly  on  the  eastern  slope  of  the  Cas- 
cades. The  northwestern  portion  consists  of  steep  spurs  radiating 
from  Mount  Thielsen;  the  central  and  southern  tracts  comprise  a  long 
gradual  slope  from  the  summit  of  the  range  to  its  eastern  foot.  The 
township  is  only  partl}^  included  in  the  forest  reserve,  the  area  outside 
the  reserve  containing  about  16,000  acres,  but  included  in  the  estimates 
is  a  narrow  strip  adjoining  the  Klamath  Indian  Reservation,  which 
brings  the  acreage  up  to  that  of  a  full  township. 

The  township  is  drained  bv  three  small  creeks  rising  in  springs  and 
marshy  places  at  the  foot  of  the  range  and  sinking  in  the  pumice 
deposit  in  the  adjoining  township  to  the  east. 

No  agricultural,  grazing,  or  mineral  lands  occur  on  the  tract. 

The  forest  consists  of  stands  of  yellow-pine  and  alpine-hemlock 
t3^pes.  The  alpine-hemlock  t^^De  here  is  composed  almost  entirely  of 
lodgepole-pine  stands,  which  are  reforestations  after  fires,  and  occupy 
the  western  half  of  the  township.  The  eastern  half  is  covered  with 
yellow  pine  of  mature  age,  running  from  5,000  to  10,000  feet  B.  M. 
per  acre. 

The  forest  is  fire  marked  everywhere  in  the  township.  Seventy -five 
per  cent  of  the  yellow  pine  is  fire  seared  in  the  lower  8  or  4  feet  of 
the  ti-unk.  Reforestations  are  moderate,  but  the  burned  tracts  in  the 
yellow  pine  show  a  tendenc}^  to  grow  up  to  lodgepole  pine. 

The  region  carrying  the  mill  timber  is  easy  of  access  for  logging 
in  any  direction  except  over  the  range  from  the  west. 

The  areal  and  timber  estimates  are  as  follows : 


Forested  and  other  areas  in  T.  28  S.,  II.  6\  E.,  Oregon. 


Acres. 


Forested  area 23,  040 

Badl  V  burned  area 12,  000 

Logged  area None. 
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Total  stand  of  timber  in  T.  28  8. ,  R.  6\  E. ,  Oregon. 


Species. 

Local  practice. 

Michigan  practice. 

Yellow  Dine      

Per  cent. 
100 

Feet  B.  M. 
146,  000,  000 

Feet  B.  M. 
161,280,000. 

Composition  of  forest  in  T.  28  S.,  R.  6^  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Lodgepole  pine 75 

Yellow  pine 25 

Township  ^8  South,  Range  7  East. 

This  township  is  situated  east  of  the  main  range  of  the  Cascades, 
and  consists  chiefly  of  easy  slopes  or  nearly  level  tracts.  The  surface 
is  covered  with  a  soil  of  pumice  detritus. 

The  entire  township  is  fire  marked.  The  complexion  of  the  present 
forest  growth  is  largely  owing  to  lires  during  the  exclusive  Indian 
occupancy.  Result  of  fires  is  lodgepole-pine  growths  where  sufiicient 
soil  moisture  exists;  in  other  localities  growths  of  scattered  desert 
shrubs,  tufts  of  grass,  or  small  and  insignificant  weeds. 

The  mill  timber  is  mostly  confined  to  the  southwestern  areas.  It  is 
mostly  fire  scarred  on  the  lower  one-quarter  of  the  trunk.  It  other- 
wise is  fair  in  quality  and  is  easy  of  access.  Owing  to  suppression  of 
young  growth  by  repeated  fires  it  is  largely  composed  of  standards 
and  veterans. 


Forested  and  other  areas  in  T.  28  S. ,  R.  7  E. ,  Oregon. 

'  Acres. 

Forested  area 23,  040 

Logged  area None. 

Total  stand  of  timber  in  T.  28  S.,  R.  7  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
20,  000,  000 

Feet  B.  M. 
26,  880,  000 

Composition  of  forest  in  T.  28  S. ,  R.  7  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Lodgepole  pine 88 

Yellow  pine 12 
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Township  28  South,  Range  8  East. 

This  township  is  situated  east  of  tlie  Cascades,  and  comprises  a  nearly 
level  tract  of  country.  The  general  flatness  is  relieved  here  and  there  by 
low  benches,  marking'  the  recedence  of  what  now  constitutes  Khunath 
Marsh.  The  soil  is  uniformly  a  pumice  detritus,  fine  on  the  surface 
as  a  rule,  but  composed  of  irregular  blocks  and  fragments  below. 

The  forest  is  chiefly  lodgepole  pine.  The  mill  timber,  which  is 
all  yellow  pine,  occurs  singly  or  in  very  small  groups  scattered 
throughout  the  body  of  lodgepole  pine.  It  is  poor  in  quality,  and  is 
composed  wholly  of  standards  and  veterans.  It  clearly  is  a  remnant 
of  a  much  more  extensive  stand  which  covered  the  region  anterior  to 
the  lodgepole  growths.  The  preponderance  of  the  latter  species  is 
wholly  due  to  forest  fires  during  the  Indian  occupancy,  that  is  to  say, 
before  the  coming  of  the  white  man,  as  this  township  lies  within  the 
Klamath  Indian  Reservation,  in  part. 

The  lodgepole-pine  growth  has  been  reburned  here  and  there  within 
recent  times.  The  result  of  such  reburning  is,  almost  invariably,  the 
creation  of  sparsely  grassed,  absolutely  nonforested  areas. 

Forested  areas  in  T.  28  S.,  R.  8  E.,  Oregon. 

Acres. 

Forested  area 23,  040 

Logged  area None. 

Total  stand  of  timber  in  T.  28  S. ,  B.  8  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
1,  500,  000 

Feet  B.  M. 
1,500,000 

Composition  of  the  forest  in  T.  28  S.,  R.  8  E.,  Oregon,  including  trees  of  all  species  ivith 

basal  diameters  of  4  inches  and  upward. 

Per  cent. 

Lodgepole  pine 99.  9 

Yellow  pine 1 

Township  29  South,  Range  3  East. 

The  northern  and  central  portions  of  this  township  consist  of  high 
ridges  belonging  to  the  northern  slopes  of  the  Umpqua-Rogue  River 
divide.  The  southern  areas  comprise  tracts  with  comparatively  low 
relief,  constituting  parts  of  the  upper  drainage  basin  of  the  North 
Fork  of  Rogue  River.  A  deposit  of  })amice  covers  the  southern  sec- 
tions, while  th(^  northern  haV'C  only  a  light  covering  of  this  material 
oi".  in  many  places,  are  entirely  free  of  it. 

The  v<)linn(».  of  run-off'  from  the  township  is  very  large.  Most  of 
it   is    discharged    into  the   South    Ump(|ua,  a   smaller   portion  going 
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into  Eogue  River  througli  the  north  fork  of  this  stream.  The  Ump- 
qua-Rogue  River  divide  that  here  supplies  most  of  the  run-off  is  not  of 
the  same  volcanic  formation  as  the  Cascades.  It  evidently  is  much 
less  fissured  and  therefore  sheds  a  great  deal  more  of  the  precipitation 
as  visible  drainage. 

The  township  contains  no  agricultural  land.  Mineral-bearing  ground 
has  been  discovered  in  various  localities  along  the  crest  and  slopes  of 
the  Umpqua-Rogue  River  divide.  Along  the  summits  and  flanks  of 
the  higher  ridges  is  a  considerable  quantity  of  grazing  land  which  is 
utilized  for  sheep  range.  The  grazing  areas  consist  wholly  of  fire 
glades  or  of  rocky  slopes  which  have  not  reforested  after  fires. 

The  forest  consists  of  stands  of  red-fir  and  alpine-hemlock  types. 
It  is  fire  marked  throughout. 

Reforestations  are  composed  chiefly  of  lodgepole  pine,  in  the  stands 
of  which  the  grass  and  sedge  swards  that  came  in  after  the  fires  per- 
sist for  a  long  time.  In  some  localities,  especially  where  fires  have 
been  particularly  destructive,  brush  growths,  composed  of  the  vellum- 
leaved  ceanothus,  occup}'^  the  ground. 

The  mill  timber  is  of  poor  quality  and  is  generally  defective,  owing 
to  the  numerous  fires  that  have  swept  through  the  township  during 
the  past  40  or  45  years.  Most  of  it  is  inaccessible  for  logging  oper- 
ations; but  a  small  quantity  in  the  southern  sections  can  be  reached 
by  way  of  the  valley  of  the  North  Fork  of  Rogue  River. 

Forested  and  other  areas  in  T.  29  S. ,  R.  S  E. ,  Oregon. 

Acres. 

Forested  area 23, 040 

Badly  burned  area 10,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  29  S.,  R.  3  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

White  pine 

Per  cent. 
10 

62.5 
12.5 
15 

Feet  B.  M. 

4,  000,  000 
25,  000,  000 

5,  000,  000 

6,  000,  000 

Feet  B.  M. 
4,  000,  000 
40,  000,  000 

10,  000,  000 

11,  000,  000 

Red  fir 

White  fir 

Alpine  hemlock 

Total 

40,  000,  000 

65, 000, 000 

Composition  of  forest  in  T.  29  S.,  R.  3  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Red  fir 50 

White  fir 10 

White  pine 5 

Alpine  hemlock 30 

Lodgepole  pine 5 
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Township  29  South,  Range  4  East. 

The  northern  half  of  this  township  is  situated  on  the  northern  slopes 
of  the  Unipciua-Rog'ue  River  div^ide,  and  consists  of  high,  rocky  ridges. 
The  southern  half  comprises  pumice-covered  levels  intersected  by  low 
ridges  of  lava  and  furrowed  by  numerous  small  deep  canyons,  which 
form  the  upper  heads  of  the  eastern  tributaries  of  the  North  Fork  of 
Rogue  River. 

The  run-off  from  the  northern  half  of  the  township  is  large  in  vol- 
ume, and  Hows  into  the  South  Umpqua.  The  quantity  originating  in 
the  other  half  is  of  moderate  volume,  and  empties  into  Rogue  River 
through  the  North  Fork. 

There  are  no  agricultural  lands  in  the  township.  Mineral-bearing 
areas  have  been  discovered  along  the  northern  slopes  of  the  Umpqua- 
Rogue  River  divide,  and  some  claims  have  been  located.  The  region, 
in  common  with  other  mineral  ground  along  this  divide,  carries  values 
onl}^  in  gold.  The  thinly  wooded  areas  on  the  summits  of  the  Umpqua 
ridges  constitute  the  grazing  lands  of  the  township.  Some  of  them 
are  naturally  thinl}^  forested  or  wooded;  others  are  grassed  over  as  the 
result  of  fires. 

The  forest  consists  of  red-fir  and  of  alpine-hemlock  stands.  Most  of 
the  stands  are  reforestations;  some  after  fires  since  the  white  man's 
occupancy;  others  after  fires  that  burned  while  the  Indians  were  in 
possession.  Sixty  per  cent  of  the  reforestations  are  composed  of 
lodgepole  pine;  the  balance  of  alpine  hemlock  and  white  pine. 

The  mill  timber  is  poor  in  quality  and  of  small  dimensions  through- 
out.    It  is  inaccessible  for  logging  operations. 

The  areal  and  timber  estimates  for  the  township  are  as  follows: 


Forested  and  other  areas  in.  T.  29  S. ,  R.  4  E.,  Oregon. 


Acres. 


Forested  area 23,  040 

Badly  burned  area 18,  000 

Logged  area None. 


Total  stand  of  timber  in  T.  29  S.,  R.  4  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

White  pine 

Per  cent. 
31.3 
50 

18.7 

Feet  B.  M. 
5,  000,  000 
8,  000,  000 
3,  000,  000 

Feet  B.M. 

5,  000,  000 
10,  000,  000 
10,000,000 

Red  fir 

White  fir 

Total 

16,  000,  000 

25,  000,  000 
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Composition  of  forest  in  T.  29  S.,  B.  4  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Lodgepole  pine 80 

Red  fir 8 

White  fir 5 

White  pine 3 

Alpine  hemlock 4 

Township  29  South,  Range  5  East. 

This  township  comprises  areas  situated  on  the  summit  and  imme- 
diate western  slopes  of  the  main  range  of  the  Cascades.  Most  of  the 
tract  consists  of  level  or  gently  sloping  areas,  all  very  deeply  pumice 
covered.  In  the  northern  portion  of  the  township  there  are  four  or 
live  sections  of  high,  mountainous  ridges  belonging  to  the  Umpqua- 
Rogue  River  divide. 

The  water  supply  of  this  township  is  trifling  in  amount.  Most  of 
the  precipitation  sinks  in  the  immense  sheet  of  pumice  and  disappears. 
The  heads  of  two  of  the  lesser  tributaries  of  the  North  Fork  of  Rogue 
River  lie  in  the  central  portions  of  the  township.  Each  has  cut  out  a 
deep  but  narrow  canyon  in  the  pumice.  It  is  evident  that  in  late  years 
these  streams  have  cut  into  the  pumice  at  a  more  rapid  rate  than  they 
formerly  did.  The  widespread  destruction  of  the  growing  forest  by 
fire  has  no  doubt  contributed  to  this  acceleration.  If  it  be  desirable 
to  prevent  the  vast  blanket  of  pumice  along  the  summit  and  higher 
slopes  of  the  Cascades  from  transfer  to  the  low-lying  valleys  of  the 
agricultural  districts,  it  is  necessary  that  everything  tending  toward 
the  loosening  of  the  pumice  surface  should  be  avoided. 

The  forest  is  of  the  alpine-hemlock  type.  It  consists  of  lodgepole 
pine  with  small  groups  of  alpine  hemlock  and  noble  fir  scattered  here 
and  there  among  the  lodgepole.  The  species  represent  reforestation 
after  fires.  This  region  was  burned  periodically  during  the  Indian 
occupancy,  as  the  many  difl'erent  ages  represented  in  the  lodgepole- 
pine  stands  prove.  But  when  the  white  man  came  into  the  region  the 
areas  in  this  particular  township  were  covered  with  a  uniform  stand 
of  the  species.  During  the  past  forty  or  forty-five  years  the  timber 
has  been  burned  in  many  localities  and  the  subsequent  reforestations 
have  again  been  burned.  The  region  is  too  high  in  altitude  to  permit 
the  growth  of  much  brush.  After  a  fire  one  of  three  things  happens; 
either  lodgepole  pine  comes  as  the  first  forest  growth,  or  grasses  and 
sedges  form  a  thin,  interrupted  sward,  or  the  ground  remains  bare  of 
all  vegetation.  It  is  impossible  to  predict  beforehand  which  one  of 
the  three  phases  will  appear.  It  all  depends  on  the  extent  to  which 
the  ratio  of  soil  moisture  has  been  disturbed  and  changed. 

The  township  contains  no  mill  timber.     There  are  no  agricultural, 
grazing,  or  mineral  lands  in  the  township. 
21  GEOL,  PT  5 20 
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The  areal  ostimatos  are  as  follows: 

Forested  and  other  areas  in  T.  29  S.,  R.  />  A'.,  Oregon. 

Acres. 

Forested  area 23,  040 

Badlv  burned  area 18,  000 

Logged  area None. 

Township  29  South,  Range  T  P^ast. 

This  township  is  situated  on  the  eastern  side  of  the  Cascades  and 
consists  of  nearly  level  plains  in  the  eastern  portions  and  of  gentle 
slopes,  rising*  toward  the  Cascades,  in  the  western.  The  soil  is  uni- 
formly a  puDiice  sand. 

The  forest  in  the  eastern  areas  consists  of  lodgepole  pine,  reforesta- 
tions after  ancient  tires.  In  the  western  sections  of  the  township  the 
timber  is  j^ellow  pine  mixed  with  lodgepole.  The  western  areas  are 
fire  marked  throughout.  The  lodgepole  in  the  eastern  portions  does 
not  form  a  solid  stand.  It  is  everywhere  broken  by  small,  scantily 
grassed  tracts,  which  for  some  reason,  possibly  lack  of  soil  humidity, 
do  not  reforest. 

The  mill  timber  is  of  fair  quality,  and  is  mostly  composed  of  stand- 
ards and  veterans.  Reproduction  in  the  yellow-pine  stands  is  good 
where  fire  has  not  run  for  a  numbei*  of  years. 

Forested  and  other  areas  in  T.  29  S. ,  R.  7  E. ,  Oregon. 

Acres. 

Forested  area „ 23,  040 

Badly  burned  area None. 

Loofored  area . None. 


-'ee^ 


Total  stand  of  timber  in  T.  29  >S'.,  R.  7  E.,  Oregon. 


Species. 

I 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
68,  540,  000 

Feet  B.  M. 
80,  640,  000 

Composition  of  forest  in  T.  ^9  S. ,  R.  7  E. ,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent 

Lodgepole  pine ^)0 

Yellow  pine 10 

Township  29  South,  Rangp:  8  East. 

This  township  consists  of  nearly  level,  pumice-covered  plains,  situ- 
ated between  the  eastern  foot  of  the  Cascades  and  the  northern  end  of 
Klamath  Marsh. 
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The  forest  is  almost  exclusively  a  lodgepole-pine  growth,  here,  as  in 
most  places  along  the  eastern  base  of  the  Cascades,  representing  a 
reforestation  after  ancient  fires.  The  nonforested  tracts  are  sparsely 
grassed  areas  that  have  failed  to  reforest. 

The  mill  timber  consists  mostly  of  single  trees  or  of  groups  of  a 
dozen  or  two  scattered  among  the  lodgepole.  It  is  inferior  in  quality, 
and  is  practically  worthless  for  commercial  purposes. 


Forested  and  other  areas  in  T.  29  S. ,  R.  8  E.,  Oregon. 


Acres. 


Forested  area 20,  000 

Nonforested  area  (meadows) 3,  040 

Badly  burned  area None. 

Logged  area None. 

Total  stand  of  timber  in  T.  29  S. ,  R.  8  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
6,  000,  000 

Feet  B.  M. 
6,  000,  000 

Composition  of  forest  in  T.  29  S.,  R.  8  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Lodgepole  pine „ 99.  9 

Yellow  pine ......o  =  . 1 

Township  30  South,  Range  2  West. 

This  township  is  estimated  from  information,  as  it  was  not  person- 
ally examined. 

Acres. 
Area  forested  and  wooded 23,  040 


Total  stand  of  timber  in  T.  30  S.,  R.  2  W. ,  Oregon. 


Yellow  pine 
Red  fir 


Sugar  pine  ..- 
Incense  cedar 


/ 


Feet  B.  M. 
45,  000,  000 
60,  000,  000 

18,  000,  000 


Total 123,  000,  000 


Township  30  South,  Range  1  West. 

This  township  is  estimated  from  information,  as  it  was  not  person- 
ally examined. 

Acres. 
Area  forested  and  wooded 23,  040 
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Total  stand  of  timber  in  T.  JO  S.,  R.  1  IT.,  Oregon. 

Feet  B,  M. 

Yellow  pine 25,  000,  000 

Red  fir 165,  000,  000 

Suifar  pine ^ 

T   *              ,  }     10,000,000 

Incense  cedar j  '        ' 

Total 200,  000,  000 

Township  30  South,  Range  1  East. 

This  township  is  mostly  on  the  northern  slopes  of  the  Unipqua-Rogue 
River  divide,  a  small  portion  in  the  northwest  corner  covering  spurs 
projecting  southward  from  the  ridges  between  the  North  Umpqua  and 
South  Umpqua  excepted.  In  some  places  the  township  consists  of  long 
steep  spurs;  in  others,  especially  in  the  southeast  corner,  the  ridges 
have  broad  summits  and  easy  slopes. 

The  region  contains  no  grazing  or  agricultural  lands.  It  is  more  or 
less  mineral  bearing  throughout  most  of  its  areas,  but  as  yet  there  are 
no  mines  or  prospects  in  process  of  development. 

This  township  has  a  large  run-off.  It  originates  in  numerous  small 
creeks  that  empty  into  the  South  Umpqua,  which  flows  through  the 
northwest  corner  of  the  township. 

The  forest  consists  of  stands  of  yellow-pine,  red-fir,  and  alpine- 
hemlock  t^q^es.  The  yellow-pine  type  occurs  on  ridges  of  low  eleva- 
tion bordering  the  South  Umpqua;  the  alpine-hemlock  type  on  sum- 
mits and  high  slopes  along  the  Umpqua-Rogue  River  divide;  the 
red-fir  type  in  the  canyons  and  on  all  of  the  areas  situated  at  middle 
elevations. 

The  stand  of  timber  is  heavy  throughout,  especially  along  the  flanks 
of  the  summit  of  the  Umpqua-Rogue  River  divide,  notwithstanding 
the  fact  that  50  per  cent  of  all  the  timber  has  been  visited  by  fire. 
Reforestations  are  abundant  and  are  chiefly  composed  of  red  fir. 

The  mill  timber  is  of  good  quality.  The  red-fir,  noble-fir,  and 
alpine-hemlock  stands  are  largely  composed  of  standards  and  veterans. 
The  last  two  species  form  very  heavy  stands  on  the  broad  summits 
and  spurs  in  the  southeastern  sections  of  the  township.  With  the 
exception  of  the  main  valley  of  the  South  Umpqua,  the  forest  is  inac- 
cessible for  logging  operations. 

Forested  and  other  areas  in  T.  SO  S.,  A'.  /  /'A,  Oregon. 

Acres. 

ForcHted  area 23,  040 

Badly  1  )urned  area 2,  500 

I>o^^ed  area None. 
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Total  stand  of  timber  in  T.  30  S. ,  R.  1  E.,  Oregon. 


Species. 


Yellow  pine 

Sugar  pine 

Red  fir 

White  fir 

Noble  fir 

Alpine  hemlock. 

Total 


Local  practice. 


Per  cent. 
19.1 

2.8 
59.7 

1.5 
10 

6.9 


Feet  B.  M. 
45,  000,  000 

6,  000,  000 
131,  000,  000 

3,  000,  000 
20,  000,  000 
15,  000,  000 


220,  000,  000 


Michigan  practice. 


Feet  B.  M. 

59,  685, 000 

7,  958,  000 

250,  677,  000 

7,  958,  000 

39,  790,  000 

31,  832,  000 


397,  900,  000 


Composition  of  forest  in  T.  30  S.,  E.  IE.,  Oregon,  including  trees  of  all  species  ivitJi  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 20 

Sugar  pine -4 

Red  fir (;0 

White  fir 3 

Noble  fir 10 

Alpine  hemlock 6.  5 

ToAVNSHip  30  South,  Range  2  East. 

This  township  is  situated  partly  on  the  northern  and  partly  on  the 
southern  slopes  of  the  Umpqua-Rogue  River  divide,  which  almost 
bisects  the  township,  entering  near  the  northeast  corner  and  leaving 
near  the  southwest.  The  portion  of  the  crest  of  the  divide  which 
lies  within  the  township  generally  is  rocky,  narrow,  and  very  tortu- 
ous, and  slopes  abruptly  on  either  side  to  canyons  of  great  depth. 
About  midway  in  the  township  the  crest  expands  into  Abbots  Butte, 
a  mass  of  volcanic  rock  with  an  elevation  of  6,500  feet.  The  summit 
of  the  butte  is  flattened,  with  a  projecting  central,  rock}^  boss.  It  is 
about  three-fourths  of  a  mile  in  width  and  breaks  off  on  all  sides, 
except  at  one  point  in  the  northwest  corner,  with  a  precipitous  wall 
of  rock  400  to  1,500  feet  in  height.  The  sections  of  the  township  sit- 
uated on  either  side  of  the  Umpqua-Rogue  River  divide  are  filled  with 
steep,  precipitous  spurs. 

The  volume  of  water  discharged  by  the  stream  in  the  southern 
portions  of  the  township  is  small  and  empties  into  the  North  Fork  of 
Rogue  River.  The  outflow  from  the  northern  areas  is  large  and  enters 
the  South  Umpqua.  The  areas  draining  into  this  stream  are  copiously 
supplied  with  large,  springy,  marshy  tracts,  situated  on  the  sloping 
hillsides  and  at  the  heads  of  the  various  creeks. 

The  township  has  no  agricultural  land.  Most  of  its  areas  are  known 
to  be  mineralized,  and  four  or  five  mineral  claims  are  located  on  the 
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Umpqua-Roguc  Kivcr  divide  a  mile  west  of  Abbots  Butte.  There  is 
no  development  "svork  in  progress  on  these  claims  or  on  any  others  in 
the  township. 

The  o-razing-  lands  consist  of  glades  scattered  throughout  the  sum- 
mit areas  and  higher  slopes  of  the  Umpqua-Rogue  Ru^er  divide. 
These  gladcvs  are  mostl}"  due  to  forest  fires  burning  off  the  timber.  A 
small  number  of  cattle  occasionally  stray  up  here  from  the  lowlands  of 
the  Roofue  River  Valley  in  late  summer.  The  summit  of  Abbots  Butte 
and  most  of  the  high  slopes  of  the  divide  east  and  north  of  this  point 
are  used  for  pasturing  sheep. 

The  forest  consists  of  stands  belonging  to  the  three  tj^pes  of  the 
region.  The  yellow-pine  type  occurs  chiefly  in  the  southwestern 
areas.  In  the  northern  sections  there  also  are  considerable  quantities 
of  yellow  pine,  but  it  scarcely  forms  a  type,  the  species  and  its  asso- 
ciates existing  as  scattered  trees  or  in  small  groups  among  the  red-iir 
stands.  The  alpine  hemlock  is  the  forest  along  the  summit  and  higher 
slopes  of  the  Umpqua-Rogue  River  divide.  It  also  extends  downward 
on  the  northern  declivities  of  the  divide  to  the  4,000-foot  contour  line, 
following  the  numerous  wet  canyon  bottoms  and  slopes.  The  stands 
of  the  type  are  often  of  great  density,  reaching  50,000  to  75,000  feet 
B.  M.  per  acre.  The  red  fir  is  chiefly  composed  of  standards,  much  of 
it  running  above  3  feet  basal  diameter  and  having  clear  trunks  60  to  90 
feet  in  length.  There  are  mixed  with  the  red-fir  type,  and  sometimes 
with  the  alpine-hemlock  type  as  well,  scattered  trees  and  small  aggre- 
gations of  sugar  and  white  pine,  the  individuals  averaging  2  to  6  feet 
in  diameter  at  the  base  and  40  to  90  feet  in  length  in  the  clear  trunk. 

The  region  around  Abbots  Butte  is  noteworthy  because  it  is  the 
most  southerly  station  known  in  the  Cascades  for  the  Alaskan  cedar. 
The  species  occurs  in  a  few  localities  on  the  slopes  of  and  adjoining 
the  butte  as  scattered  individuals  in  the  mass  of  alpine-hemlock  forest, 
occasionally  forming  aggregations  with  300  to  400  individuals  in  a 
close  growth.  The  species  is  a  small  tree  or  large  shrub  as  it  grows 
here,  and  is  of  no  commercial  value  whatever. 

The  forest  is  fire  marked  throughout  the  township  and  15  per  cent 
of  the  standing  mill  timber  has  been  consumed  or  killed.  It  is  worthy 
of  note  that  although  the  forest  on  the  northern  slopes  of  the  Umpqua- 
Rogue  River  divide  in  this  and  the  preceding  township  has  been  over- 
run by  fire  almost  everywhere,  the  actual  quantity  of  timber  consumed 
is  not  nearly  as  large  as  might  be  expected  considering  the  extent  of 
the  fires.  It  is  doubtless  due  to  the  generally  wet  condition  of  the 
hunuLS  and  litter  that  more  has  not  been  destroyed.  The  fires  have 
been  more  severe  and  widespread  along  the  sunnnit  of  the  divide, 
where  the  sheep  pastures  are  found,  than  elsewhere.  As  fires  in  these 
localities  decidedly  encoui'age  grass  growth  at  the  expense  of  the 
forest,  there  probabl}^  is  some '  connection  between  the  sheep  camps 
and  the  fires  that  have  ravaofed  the  timlx'r  in  their  neio-hborhood. 
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The  burned-over  areas  in  the  township  do  not  reforest  rapidly  or 
well.  The  tendency  is  toward  grassy  glades  rather  than  to  forest  at 
all  the  higher  elevations,  and  to  dense  brush  growths  at  the  lower  and 
middle  altitudes.  Some  of  the  slopes  covered  with  pumice,  or  with 
small  lapilli,  are  being  denuded  of  their  soil  down  to  the  lava  bed  rock 
as  a  result  of  the  fires  and  the  consequent  loosening  of  the  forest  floor. 

The  portion  of  the  township  south  of  the  Umpqua-Rogue  River 
divide,  about  one-third  of  its  entire  area,  can  be  logged  from  the 
Rogue  River  Valley,  although  with  some  difficulty.  The  balance  of 
the  township  is  inaccessible  for  logging  operations. 

Forested  and  other  areaa  in  T.  30  S.,  B.  £  E.,  Oregon. 

Acres. 

Forested  area 21,  040 

Nonforested  area  (burned) '2, 000 

Logged  area None. 

Badly  burned  area 3,  500 

Total  stand  of  timber  in  T.  SO  S.,  E.  £  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  practice. 

Yellow  uine        . 

Per  cent. 

11.2 

5.6 

.9 

61.2 

Feet  B.  M. 
20,  000,  000 
10, 000, 000 

2,  000,  000 
110,  000,  000 

Feet  B.  M. 
25,  654,  400 
16,  896,  000 

3,  379,  200 
209,  889,  600 

3,  379,  200 
41,  550,  400 

1,  689,  600 
33,  792,  000 

1,  689,  600 

Suear  pine 

White  pine 

Red  fir 

White  fir      

Noble  fir 

10 

18, 000,  000 

Incense  cedar 

Alpine  hemlock 

11.1 

20,  000,  000 

Western  hemlock 

Total 

180,  000,  000 

337,  920,  000 

Composition  of  forest  in  T.  30  S.,  R.  2  E.,  Oregon,  including  trees  of  all  species  urith  basal 

diameters  of  4  inches  and  upivard. 

Per  cent. 

Yellow  pine 10 

Sugar  pine 3 

White  pine Inconsiderable. 

Incense  cedar Inconsiderable. 

Western  hemlock Inconsiderable. 

Alpine  hemlock 13 

Red  fir „ 60 

White  fir .  „ 2 

Noble  fir 10 

Alpine  fir Inconsiderable. 

Pacific  yew •_..................  Inconsiderable. 

Yellow  cedar Inconsiderable. 
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Township  30  South,  Range  3  East. 

The  AV(*stern  sections  of  this  township  arc  situated  on  the  southern 
slopes  of  the  rnipqua-Rog'uc  River  divide.  The  eastern  areas  com- 
prise in  })nrt  the  valley  bottoms  of  the  North  Fork  of  Rogue  River 
and  in  part  low  l)road  spurs  projecting  westward  from  the  main  range 
of  the  Cascades,  which  form  a  sort  of  plateau  region. 

The  ridges  extending  from  the  Umpqua  divide  in  the  western  por- 
tion of  the  township  are  steep  and  rocky  and  inclose  broad  terraced 
creek  bottoms  at  frequent  intervals.  The  valley  of  the  North  Fork  of 
Rogue  River  is  a  depression  about  2  miles  wide  and  600  to  800  feet  in 
depth.  The  valley,  so  far  as  it  lies  in  this  township,  has  been  scooped 
out  through  an  immense  deposit  of  pumice  and  exhibits  from  4  to  6 
distinct  terraces.  The  terraces  on  the  eastern  side  of  the  stream  are 
generally  wider  than  those  on  the  west.  In  the  southern  portions  of 
the  township  the  stream  has  in  some  places  cut  through  the  pumice 
deposit  to  the  underlying  lava  bed  rock,  causing  narrows  and  rapids 
to  form  in  the  channel,  which  elsewhere  is  broad  and  smooth. 

The  streams  originating  in  the  township  are  of  small  volume.  They 
are  chiefly  springs  which  break  out  along  the  slopes  of  the  different 
terraces  west  of  the  river.  The  springs  represent  a  portion  of  the 
seepage  coming  from  the  slopes  of  the  Umpqua-Rogue  River  divide. 
Although  these  springs  discharge  but  a  trifling  amount  of  water,  they 
have  nevertheless  succeeded  in  excavating  deep  channels  through  the 
pumice  terraces  between  the  points  of  issue  and  their  entrance  into 
the  river.  Some  of  these  channels  are  200  feet  in  depth.  In  time  the 
entire  pumice  deposit  on  the  west  side  of  the  river  will  be  transported 
into  the  bed  of  the  stream  through  the  agency  of  these  springs  and 
the  rivulets  originating  from  them. 

There  are  no  agricultural  lands  in  the  township.  Mineral-bearing 
areas  are  known  to  occur  in  the  ridges  of  the  Umpqua-Rogue  River 
divide. 

The  grazing  areas  consist  of  marshy  flats  and  fire  glades  bordering 
Rogue  River.  They  occur  in  the  south-central  areas  of  the  township 
and  cover  in  the  aggregate  500  or  600  acres. 

The  forest  consists  of  three  types.  The  yellow-pine  type  is  not 
well  developed,  and  exists  chiefly  as  scattered  groups  among  the  red-lir 
stands  and  on  the  lower  ridges  in  the  southwest  corner  of  the  township. 
Most  of  the  heavv  forest  is  on  the  terraces  in  the  bottoms  of  the 
North  Fork.  It  is  chiefly  stands  of  red-fir  type  containing  an  unusually 
large  percentage  of  noble  fir.  Most  of  the  mill  tiniber  consists  of 
standards  and  veterans  averaging  from  2  to  4  feet  in  diameter  with 
clear  trunks  45  to  75  feet  in  length.  The  alpine-hemlock  typo  occurs 
in  the  extreme  eastern  areas.     It  is  of  small  dimensions  throughout. 
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The  mountainous  sections  of  the  western  tracts  of  the  township  are 
inaccessible  for  logging  operations.  The  valle}^  portions  can  easily  be 
logged,  but  owing  to  obstructions  in  the  river  bed  by  ancient  lava 
flows,  which  come  to  the  surface  near  the  junction  with  Union  Creek, 
the  North  Fork  can  not  be  used  for  driving.  Above  the  obstructions 
the  channel  is  free,  broad,  and  5  to  6  feet  in  depth  during  three  or 
four  months  of  the  year. 

With  the  exception  of  isolated  patches  of  forest  along  the  lower 
valley  terraces,  the  timber  is  fire  marked  throughout  the  entire  town- 
ship. The  damage  has  been  immense.  Sixty  per  cent  of  the  standing 
mill  timber  has  been  consumed,  or  has  been  so  badly  damaged  within 
the  past  forty-five  years  that  it  is  unfit  for  commercial  purposes. 
This  involves  a  loss  of  250  million  feet  B.  M.  in  this  one  township. 
Much  of  the  burned-over  tracts  has  reforested  with  lodgepole  pine, 
which  in  its  turn  has  been  burned  of  late  years  to  the  extent  of  25 
per  cent.  As  a  rule,  reforestations  are  abundant  on  the  valley  lands, 
but  are  composed  of  the  worthless  lodgepole  pine.  On  the  slopes  and 
highest  terraces  it  is  deficient,  immensely  dense  brush  growth  of  the 
vellum-leaved  ceanothus  almost  invariably  replacing  the  forest  in  such 
localities. 

Timbered  and  other  areas  in  T.  30  S.,  R.  3  E. 

Acres. 

Forested  area 19,  680 

Nonforested  area  (bare  rocks  and  glades,  1,500;  burned  area,  1,860)  .... 3,  360 

Badlv  burned  area 6,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  30  S.,  E.  3  E. 


Species. 

Local  practice. 

Michigan  practice. 

Yellow  pine 

Sugar  pine 

Per  cent. 
5.3 
6.6 
2 
73.4 
3.4 
8 

Feet  B.  31. 

8,  000,  000 
10,  000,  000 

3,  000,  000 
110,  000,  000 

5,  000,  000 
12,  000,  000 

Feet  B.  M. 

9,  348,  000 

11,  686,  000 

4,  674,  000 

140,  232,  000 

23,  372,  000 

35,  058,  000 

700, 000 

1, 168,  600 

7, 012,  000 

469, 400 

White  pine 

Red  fir 

White  fir 

Noble  fir 

Incense  cedar 

Western  hemlock 

Alpine  hemlock 

1.3 

2,  000,  000 

Engelmann  spruce 

Total 

150,  000,  000 

233,  720,  000 
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Co)  It  position  of  fared  in  T.  SO  S.^  R.  3  E.,  including  trees  of  all  species  with  basal  diameters 

of  4  incites  and  upward. 

Per  cent. 

Yellow  pine 5 

Sugar  piiu' 5 

White  pine 1 

L()dgei:)ole  pine 10 

Red  fir 45 

AVhite  lir 15 

Noble  fir 10 

Incense  cedar 1 

Western  heniloek 2 

Alj^ine  hemlock , 5 

Engelmann  spruce 1 

Township  80  South,  Range  4  East. 

The  northern  and  central  portions  consist  of  flats  and  terraces  stretch- 
ing- westward  from  the  main  range  of  the  Cascades.  The}^  are  inter- 
sected by  lava  ridges  of  low  relief  and  furrowed  by  canyons  300  to 
400  feet  in  depth  cut  through  the  pumice  deposit,  which  deepl}^  covers 
the  entire  township.  The  southern  sections  comprise  a  flat  tract  2 
miles  in  width  stretching  across  the  township  from  east  to  west. 

The  township  has  scarcely  any  run-off.  The  streams  that  flow 
through  it  all  have  their  heads  in  adjoining  townships.  These 
streams  carry  large  volumes  of  water  and  empty  into  the  North  Fork 
of  Rogue  River,  which  cuts  the  extreme  northwest  corner  of  the 
township. 

There  are  no  grazing,  agricultural,  or  mineral-bearing  areas. 

The  forest  consists  of  stands  of  3^ellow-pine,  red-fir,  and  alpine- 
hemlock  types.  The  yellow  pine  is  of  poor  quality  and  occurs  as  small, 
scattered  groups  in  the  western  areas  of  the  township.  The  red  fir 
is  composed  largely  of  standards  and  veterans,  generally  of  the  same 
class  and  dimensions  as  those  in  the  preceding  township.  Much  of  the 
alpine-hemlock  type  is  of  small  dimensions,  being  reforestations  after 
fires  which  burned  90  to  100  years  ago.  The  heaviest  stands  of  forest 
occur  in  the  northwest  sections  of  the  township,  on  terraces  belonging 
to  the  valley  of  the  North  Fork  of  Rogue  River. 

The  township  is  easy  of  access  for  logging  operations.  The  streams, 
however,  lie  in  too  deep  and  narrow  canyons  and  are  too  nmch 
obstructed  by  rocks  to  be  utilized  for  driving  purposes. 

Practically  all  of  the  forest  is  fire  marked.  One-sixth  of  the  entire 
area  has  been  burned  clean  of  timber,  save  for  an  occasional  tree,  and 
the  remainder  has  lost  40  per  cent  of  its  mill  timT)er  through  the  same 
cause.  The  southern  areas  have  suffered  the  most,  but  no  tract  has  been 
entirely  exempt.  Brush  growths  of  the  vellum-leaved  ceanothus  fol- 
low the  fires.  In  a  few  localities  lodgepole-pine  reforestations  are 
beginning  to  supplant  the  hi'usli. 
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Timbered  and  other  areas  in  T.  30  S. ,  R.  4  E-,  Oregon. 


Acres. 


Forested  area 19,  740 

Nonforested  area  (burned) 3,  300 

Badly  burned  area 3,  300 

Logged  area None. 

Total  stand  of  timber  in  T.  SO  S.,  B.  4  E.,  Oregon. 


Species. 


Yellow  pine 

Sugar  pine 

White  pine 

Red  fir 

White  fir 

Noble  fir 

Alpine  hemlock. 

Total 


Local  practice. 


Per  cent. 
2 

.9 
1 
78.5 
4.9 
9.8 
2.9 


Feet  B.  M. 

2,  000,  000 
1,  000,  000 
1,  000,  000 

80,  000,  000 

5,  000,  000 

10,  000,  000 

3,  000,  000 


Michigan  practice. 


Feet  B.  M. 

4,  309,  200 

1,077,300 

1,077,300 

150,  822,  000 

30, 164,  400 

21,  546,  000 

6,  463,  800 


102,  000,  000 


215,  460,  000 


Composition  of  forest  in  T.  30  S.,  R.  4  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Yellow  pine 3 

Sugar  pine 1 

White  pine 1 

Lodgepole  pine „ 25 

Red  fir 60 

White  fir 5 

Noble  fir 4.  8 

Alpine  hemlock t 2 

Township  30  South,  Range  5  East. 

This  township  is  situated  on  the  western  slope  of  the  Cascades. 
The  crest  of  the  range  occupies  the  eastern  areas.  It  consists  of  the 
rocky  western  rim  of  Crater  Lake,  which  attains  elevations  of  8,600 
feet  above  sea  level.  The  crest  is  narrow,  seldom  more  than  8  to  10 
rods  in  width.  On  the  east  it  breaks  off  by  precipices  1,200  to  2,000 
feet  in  height  to  the  depression  holding  Crater  Lake.  On  the  west 
the  crest  sinks,  through  a  series  of  steep  escarpments,  none  of  great 
height,  to  a  terraced  region,  mostly  of  low  relief,  which  occupies  the 
central  and  western  sections  of  the  township.  The  entire  region, 
except  the  peaks  and  prominent  rocky  elevations  and  escarpments 
along  the  crest  of  the  range,  is  deeply  buried  under  a  mass  of  line 
pumice. 

A  large  quantity  of  water  flows  out  of  the  township.  It  originates 
at  the  base  of  the  crest  of  the  range  in  a  series  of  springs  and  marshy 
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tracts.  The  stream  channels  in  their  course  westward  through  the 
township  deepen  rapidly  and  soon  form  canyons  200  to  300  feet  in 
depth. 

There  are  no  ag-ricultural  lands  in  the  township.  Some  of  the  vol- 
canic scoria,  hipilli.  and  pumice  in  the  western  sections  of  the  townsnip 
are  said  to  have  yielded  colors  of  gold;  otherwise  there  are  no  mineral 
lands. 

The  grazing  lands  consist  wholh'  of  fire  glades.  For  many  3^ears 
the  areas  below  the  crest  were  periodically  burned  b}^  sheep  herders, 
hunters,  and  campers.  As  the  region  is  mostly  above  the  line  of 
heavy  brush  growths,  grass  and  sedge  came  in  and  covered  the 
burned-over  tracts  with  a  more  or  less  thick  sward.  Neither  cattle  nor 
sheep  are  pastured  in  this  township  at  the  present  time. 

Stands  of  red-fir  and  alpine-hemlock  type  form  the  forest.  The  red- 
fir  type  is  the  principal  growth  in  the  western  areas.  It  is  mixed  with 
small  percentages  of  yellow  and  sugar  pine.  The  central  and  eastern 
areas  are  covered  with  stands  of  pure  alpine-hemlock  t^^pe,  in  which 
the  alpine  hemlock  occurs  as  the  principal  component.  The  forest 
along  the  crest  is  thin.  Much  of  it  exists  as  small  groups  separated  by 
bare  pumice  fiats  or  as  scattered  trees,  in  which  case  such  areas  might 
perhaps  be  more  properly  classed  as  wooded  than  as  forested.  Eleva- 
tions above  7,500  feet  along  the  crest  are  rocky  and  nearly  devoid  of 
arborescent  growth,  stunted  indviduals  of  the  white-bark  pine  being 
almost  the  only  denizens  of  such  tracts. 

The  mill  timber  is  of  poor  quality  except  in  the  western  areas, 
where  the  red  fir  forms  the  principal  species  in  the  stands.  It  can  be 
logged  with  little  difficulty  except  such  as  is  naturally  encountered  in  a 
region  of  high  elevation,  heavy  snowfalls,  and  severe  winters.  It  is 
accessible  either  from  the  valley  of  the  North  Fork  of  Rogue  River  or 
from  the  Klamath-Crater  Lake  wagon  road,  in  the  southeastern  sec- 
tions of  the  township. 

Most  of  the  township  is  marked  b}^  fire.  The  stands  of  alpine 
hemlock  which  occur  on  the  crest  have  been  burned  only  here  and 
there,  owing  to  the  surrounding  non forested  pumice  flats  which  have 
acted  as  fire  breaks.  Below  the  crest  the  forest  has  been  extensively 
burned.  The  largest  burns  of  modern  date  run  back  35  or  40  years, 
but  for  the  last  100  years  the  forest  on  the  terraces  west  of  Crater 
I^ake  has  been  periodicalh'  burned.  This  is  proved  b}^  the  age  of  the 
lodgepole-pine  stands.  Reforestations  of  lodgepole  pine  follow  fires 
at  these  elevations,  and  in  the  present  stands  of  this  species  groups 
of  all  ages  up  to  100  or  110  years  are  represented,  while  decaying 
remains  of  the  stands  ])urned  35  or  -10  vears  agfo  show  trees  of  still 
higher  age.  In  the  last  three  or  four  years  the  region  has  enjoyed 
comparative  unnuuiity  from  this  scourge  and  the  glades  are  fast  refor- 
esting except  in  a  few  of  the  marsliy  tracts  too  wet  for  forest  growth. 
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Forested  and  other  areas  in  T.  30  S. ,  R.  5  E.,  Oregon. 

Acres. 

Forested  area 12,  860 

Nonforested  area  (rocks  and  lake,  6,000;  burned  area,  4,180) 10, 180 

Badly  burned  area 6,  500 

Logged  area None. 

Total  stand  of  timber  in  T.  30  S.,  R.  5  E.,  Oregon. 


Species. 


Yellow  pine 

Sugar  pine 

Red  fir 

Noble  fir 

Alpine  hemlock. 

Total 


Local  practice. 


Per  cent. 
11.1 
7.8 
44.4 
11.1 
25.5 


Feet  B.  M. 
1,  000,  000 
700,  000 
4,  000,  000 

1,  000,  000 

2,  300,  000 


9,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  J/. 
1,  300,  000 
700, 000 
5,  000,  000 
4,  000,  000 
14,  040,  000 


25,  040,  000 


Composition  of  forest  in   T.  30  S.,  R.  5  E.,    Oregon,  including  trees  of  all  species  with 

basal  diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 01 

Sugar  pine 01 

White  pine 001 

White-bark  pine 0001 

Lodgepole  pine 14 

Red  fir 8 

AVhite  fir 5 

Noble  fir 11.  5 

Alpine  hemlock 65 

Engelmann  spruce 0001 


Township  30  South,  Range  6  East. 

Most  of  this  township  is  occupied  by  the  well-known  Crater  Lake, 
being"  situated  on  the  summit  of  the  Cascades.  The  waters  originat- 
ing along  the  eastern  and  southern  rim  of  the  lake  flow  into  the 
Klamath  drainage,  while  that  which  rises  in  the  west  and  north  goes 
into  Rog"ue  River.  The  reg"ion  is  rocky  and  precipitous,  Avith  a  mean 
elevation  of  nearly  7,000  feet,  exclusive  of  the  depression  holding  the 
lake.  With  the  exception  of  a  few  insignificant  springs  in  the  south- 
ern areas,  there  is  no  visible  run -off  from  the  township. 

There  are  no  agricultural,  grazing,  or  mineral  lands. 

The  forest  is  entirely  of  the  alpine-hemlock  type.  Half  of  the 
area  is  merely  wooded,  scattered  trees  or  groups  of  trees  separated 
by  pumice  flats  and  rocky  combs  forming  the  arborescent  growth. 
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The  mill  timber  is  mostly  eonfined  to  the  northern  areas  of  the 
township  and  is  inferior  in  quality.  A  few  scattered  g-roves. of  alpine 
hendoek  occur  on  the  southern  tracts.  Some  of  the  alpine  hendocks 
in  these  stands  are  of  large  size,  occasional  individuals  reaching  6  to 
7  feet  in  diameter. 

There  are  lire  marks  on  most  of  the  forest  in  the  southern  part  of 
the  township.  Elsewhere  the  stands  of  timber  are  so  thin  and  scat- 
tered that  fires  have  never  succeeded  in  obtaining  any  sort  of  a  start. 

ForeMed  and  other  areciH  in  7\  30  S.,  R.  6  E.,  Oregon. 

Acres, 

Forested  area 5,  080 

Nonforested  area  (rocks  and  lake) 17,  960 

Badly  burned  area 1 .' 2,  500 

Crater  Lake 12,  800 

Logged  area None. 

Total  stand  of  timber  in  T.  30  S.,  E.  6  E.,  Oregon. 


Species. 


Noble  fir 

Alpine  hemlock 

Engelmann  spruce 

Total 


Local  practice. 


Per  cent. 

33.3 

■  66.7 


Feet  B.  M. 

1,  000,  000 

2,  000,  000 


3,  000,  000 


Michigan  prac 
tice. 


Feet  B.  M. 
3,  000,  000 
10,  000,  000 
440,  000 


13,  440,  000 


Composition  of  forest  in  T.  30  S.,  It.SE.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Lodgepole  pine 2 

White  pine 0001 

White-bark  pine 2 

Noble  fir 5 

Alpine  fir 1 

Ali)ine  hemlock 95 

Engelmann  spruce 001 


Township  30  South,  Range  6J  East. 

This  township  is  situated  on  the  eastern  slopes  of  the  Cascades. 
The  western  sections  consist  of  broken,  rocky  tracks  with  a  mean 
elevation  of  7,000  feet,  and  contain  in  the  southern  areas  Mount  Scott, 
an  extinct  volcanic  cone,  with  an  elevation  of  9,100  feet.  The  central 
and  eastern  portions  comprise  a  mass  of  steep,  broken  ridges  and  spurs 
sloping  sharply  to  the  levels  bord(M-ing  Klamath  Marsh  at  the  foot  of 
the  range.  The  region  is  volcanic  throughout,  as  is  the  case  with  the 
preceding  townships. 
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A  small  strip  of  undetermined  width  along  the  eastern  edge  of  the 
township  lies  outside  the  reserve  boundaries.  If  the  western  boundary 
of  the  Klamath  Indian  Reservation,  which  here  nearly  adjoins  the 
forest  reserve,  should  be  found  to  pass  along  the  true  east  line  of  the 
township,  the  tract  now  excluded  ought  to  be  annexed  to  the  reserve. 

With  the  exception  of  a  few  small  springs,  the  region  has  no  visible 
drainage  system. 

There  are  no  agricultural,  grazing,  or  mineral  lands  in  the  township. 

The  forest  at  the  lower  elevations  consists  of  yellow  pine.  The 
stand  is  of  good  quality  and  easy  of  access  from  all  directions,  except 
from  the  west.  ' 

At  the  upper  edge  of  the  yellow-pine  forest  along  the  5,800-foot 
contour  line  begins  the  alpine-hemlock  type.  The  stands  of  the  type 
at  their  lower  range  are  composed  of  lodgepole  pine;  at  middle  * 
altitudes  alpine  hemlock  and  noble  hr  form  the  forest;  while  at  the 
highest  elevations  the  tracts  are  merely  wooded  with  sparse,  scattered 
growth  of  white-bark  pine,  alpine  lir,  and  alpine  hemlock.  Mount 
Scott  projects  600  or  700  feet  above  timber  line. 

A  great  deal  of  the  forest  shows  fire  marks.  The  entire  bod}^  of 
yePow-pine  growth  has  been  seared  repeatedly.  Large  fires  burned 
there  the  past  summer.  The  lodgepole-pine  stands  at  middle  eleva- 
tions are  the  result  of  fires  which  burned  before  the  advent  of  the 
white  man.  Reforestations  are  nearly  always  lodgepole  pine  at  all 
elevations.     Brush  growths  are  not  common. 

Forested  and  other  areas  In  T.  30  S.,  R.  6^  E.,  Oregon. 

Acres. 

Forested  area 21,  040 

Nonforested  area  ( bare  rocks) 2,  000 

Badly  burned  area 5,  000 

Logged  area None, 

Total  stand  of  timber  in  T.  30  S. ,  R.  6^  E. ,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine i 

Per  cent. 
72 
12 
16 

Feet  B.  M. 
18,  000,  000 

3,  000,  000 

4,  000,  000 

Feet  B.3f. 
52,  000,  000 
5, 600,  000 
7, 000,  000 
3,  000,  000 

Noble  fir 

Alpine  hemlock 

;     White  fir 

Total 

25,  000,  000 

67,  600,  000 
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Composition  of  furc.st  la   T.  30  S.,  B.  6^  E.,  Oregon,  including  trees  of  all  species  with 

basal  diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 60 

White  i)ine Scattered. 

White-bark  pine 1 

Lodgepole  pine 15 

White  fir 1 

Xoble  lir 5 

Ali)ine  fir Scattered. 

Alpine  hemlock 17.  8 

Township  30  South,  Range  7  East. 

This  township  is  situated  east  of  the  main  range  of  the  Cascades 
and  consists  of  level  tracts  deeply  covered  with  pumice  deposits  and 
of  small  areas  of  slope  in  the  western  portions  which  are  also  pumice 
covered. 

The  forest  on  the  level  areas  is  composed  of  solid  lodgepole-pine 
stands,  reforestations  after  ancient  fires;  the  slopes  bear  stands  of 
yellow  pine  with  small  groups  of  lodgepole  pine  and  scattered  trees  of 
white  fir.  Fires  of  recent  times  have  run  through  the  lodgepole-pine 
stands,  and  in  a  lesser  degree  through  the  yellow-pine  growths.  Tend- 
ency of  fires  in  the  lodgepole  pine  is  to  produce  scantily  grassed,  non- 
forested  tracts;  in  the  yellow-pine  to  favor  growths  of  lodgepole  pine. 

Mill  timber  is  moderately  easy  of  access,  of  medium  quality,  ai  d 
largely  composed  of  standards  and  veterans  owing  to  suppression  of 
young  growth  by  the  numerous  fires. 


Forested  and  other  areas  in  T.  30  S.,  R.  7  E.,  Oregon. 

Acres. 

Forested  area 23,  040 

Badly  burned  area : 4,  500 

Covered  with  solid  stands  of  noncommercial  timber 18,  560 

Logged  area None. 

Total  stand  of  timber  in  T.  30  S.,  R.  7  E.,  Oregon. 


Species. 


Yellow  pine; 


Local  practice. 


Per  cent. 
100 


Feet  B.  M. 
25,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
33,  000,  000 


Comjwsition  of  forest  in  T.  30  S.,  R.  7  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

percent. 

Yellow  })ine 12 

lyodgepole  pine 88 

White  lir Occasional  trees. 
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Township  30  South,  Range  8  East. 

This  township  is  situated  east  of  the  Cascades,  the  extreme  eastern 
areas  being  covered  by  portions  of  Klamath  Marsh,  the  western  tracts 
consisting  of  a  nearly  level  pmnice-covered  plain. 

The  forest  is  almost  wholly  a  lodgepole-pine  growth,  reforestation 
after  ancient  fires,  except  along  the  edge  of  the  marsh  where  the  lodge- 
pole-pine stands  mark  the  receding  line  of  the  wet  and  swampy  ground 
and  constitute  the  primary  forest  growth  on  the  emerging  land. 

liecent  fires  have  marked  the  lodgepole-pine  growths  here  and  there, 
and  in  such  places  there  is  a  decided  tendency  toward  grassy  tracts 
rather  than  reforestations. 

The  small  quantity  of  mill  timber  is  scattered  through  the  lodgepole 
pine.  It  is  of  very  poor  quality,  being  chiefly  remnants  of  an  old 
forest  long  since  burned. 

Forested  and  other  areas  in  T.  30  S. ,  R.  8  E.,  Oregon. 

Acres 

Forested  area 17,  280 

Nonforested  area  (Klamath  Marsh) 5,  760 

Logged  area None. 


-'oo^ 


Total  stand  of  timber  in  T.  30  S.,  R.  8  E.,  Oregon. 


Species, 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Feet  B.  M. 
2,  240,  000 

Composition  of  forest  in  T.  30  S.,  E.  8  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 0.  0001 

Lodgepole  pine 99.  9999 

Township  30  South,  Range  9  East. 

This  township  is  situated  east  of  the  Cascades  and  consists  chiefly  of 
tule-  and  sedge-covered  areas  belonging  to  Klamath  Marsh.  The 
extreme  eastern  areas  are  formed  by  a  projecting  spur  of  lava  and 
bear  the  forest.     Soil  is  uniformly  a  pumice  deposit. 

All  of  the  timber  in  the  township  is  Are  marked.  Result  of  fires  is 
the  suppression  of  young  growth,  fire  scarring  of  the  older,  with 
twisting  and  bending  of  the  smaller  trunks.  There  is  little  brush 
growth  throughout.  There  is  no  humus,  the  forest  floor  being  bare, 
sharp,  pumice  sand. 

Mill  timber  is  easy  of  access,  but  poor  in  quality,  and  mostly  of 
small  dimensions. 

21  GEOL,  PT  5 21 
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Foreatpd  and  other  arean  in  T.  30  S.,  R.  9  E.,  Oregon. 


Acres. 


Forested  area 6,  400 

Nonforested  area  ( Klamath  Marsli ) 1  (>,  640 

Logged  area None. 

Total  stand  of  timber  in  T.  30  S.,  R.  9  E.,  Oregon. 


Species. 

Local  practice. 

1 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
13,  000,  000 

Feet  B.  3f. 
26,  240,  000 

Composition  of  forest  in  T.  30  S.,  R.  9  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  i')ine  . . 99.  5 

Lodgepole  pine 5 

Township  30  South,  Range  10  East. 

This  township  is  situated  east  of  the  Cascades.  Its  northern  portion 
consists  of  grassy,  nonforested  bottom  lands  bordering- the  Williamson 
River,  while  the  southern  areas  are  formed  of  low  lava  hills,  as  a  rule 
deeply  covered  by  a  fine  pumice  deposit. 

The  forest  in  the  township  is  lire  marked  throughout.  In  late  years 
there  has  been  fewer  fires  than  formerly  and  the  young  growth,  for- 
merly mostly  suppressed,  is  asserting  itself  everywhere.  The  young 
growth  is  yellow  pine  with  a  few  scattered  individuals  of  white  fir. 
The  lodgepole  pine  is  found  along  the  swales  of  the  Williamson  River 
bottoms. 

Mill  timber  is  very  good  in  quality,  being  largely  composed  of 
standards  and  veterans  with  fair,  clear  trunks.  It  is  easy  of  access 
from  the  Williamson  River  bottoms  and  forms,  as  a  whole,  a  valuable 
stand  of  timber. 


Forested  and  other  areas  in  T.  30  S.,  R.  10  E.,  Oregon. 


Acres. 


Forested  area 11,  800 

Nonforested  area  (marsh  and  meadows) 11,  240 

Logged  area None. 

Total  stand  of  timber  in  T.  30  8.,  R.  10  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
100,  700,  000 

Feet  B.  M. 
122,  700,  000 
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Composition  of  forest  in  T.  30  S.,  R.  10  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 99.  5 

Lodgepole  pine | 

White  fir /      *  ^ 

Township  30  South,  Range  11  East. 

This  township,  situated  east  of  the  Cascades,  consists  in  the* western 
areas  of  nonforested  bottom  lands  bordering  the  Williamson  River, 
and  in  the  eastern  portions  of  pumice-covered  lava  slopes  which  form, 
in  part,  the  western  declivities  of  the  Yamsay  Range. 

The  lower  and  intermediate  slopes  carry  good  stands  of  yellow  pine 
bordered  along  the  marshy  areas  of  the  Williamson  bottoms  by  nar- 
row fringes  of  lodgepole  pine.  The  upper  slopes  of  the  range  bear 
chiefly  lodgepole  pine  and  white  fir.  Fires  have  marked  the  forest 
everywhere  throughout  the  township. 

The  mill  timber  is  eas}^  of  access  and  is  of  good,  clear  body,  largely 
composed  of  standards  and  veterans. 

Forested  and  other  lands  in  T.  SO  S. ,  R.  11  E. ,  Oregon. 

Forested  area 15,  340 

Nonforested  area  (glades  and  meadows) 7,  700 

Logged  area None. 

Total  stand  of  timber  in  T.  30  S. ,  R.  11  E. ,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Percent. 
100 

Feet  B.  M. 
80,  000,  000 

Feet  B.  31. 
93,  700, 000 
3,  740,  000 

White  fir 

Total 

80,  000,  000 

97, 440,  000 

Composition  of  forest  in  T.  30  S.,  R.  11  E.,  Oregon,  including  trees  of  all  species  with 

basal  diameters  of  4  inches  and  upward. 

Yellow  pine 70 

Lodgepole  pine 20 

White  fir 10 


Township  30  South,  Range  12  East. 

This  township  forms  the  eastern  slopes  of  the  Yamsay  Range,  an 
ancient  volcanic  center.  The  areas  are  rocky  and  broken,  and  along 
the  upper  slope  the  forest  has  largely  been  burned  and  replaced  by 
brush  growths.  This  township  was  not  examined  personally,  but  was 
estimated  from  information. 
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Forrfitrd  and  nfJier  areas  In  T.  SO  S.,  11.  12  E.,  Oregon. 

Acres 

Forested  area 11,  040 

Nonforested  area  (rocks  and  glades  5,000,  burned  7,000) 12,  000 

Logged  area None. 

Badlv  burned  area 8,  000 

Total  stand  of  timber  in  T.  30  S.,  R.  12  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
20,  000,  000 

Feet  B.  M. 
35,  000,  000 

Composition  of  forest  in  T.  30  S.,  R.  12  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

„  Per  cent. 

Yellow  i:)ine 75 

Lodgepole  pine 25 

Township  30  South,  Range  13  East. 

This  township  was  not  examined  personally,  but  was  estimated  from 
information. 


Forested  and  other  areas  in  T.  SO  S.,  R.  13  E.,  Oregon. 


Acres. 


Forested  area 8,  040 

Nonforested  area , 15,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  SO  S.,  R.  13  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine          

Per  cent. 
100 

Feet  B.  M. 
8,  000,  000 

Feet  B.  3/. 
16,  000,  000 

Township  30  South,  Range  14  East. 

This  township  was  not  examined  personally,  but  was  estimated  from 
information. 

Forested  and  other  areas  in  T.  SO  JS.,  R.  14  E.,  Oregon. 

Acres. 

Forested  area 10,  040 

Nonforested  area 13,  000 

Logged  area None. 
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Total  stand  of  timber  in  T.  30  S.,  R.  14  E.,  Oregon. 


Species. 


Yellow  pine 


Local  practice. 


Per  cent. 
109 


Feet  B.  M. 
4,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
8,  000,  000 


Township  31  South,  Range  '2  West. 

Area  forested  and  wooded acres. .  23, 000 

Total  stand  of  timber  in  T.  31  S.,  R.  £  W.,  Oregon. 

Feet  B.  M. 

Yellow  pine : 50,  000, 000 

Red  fir .100,  000,  000 

^^g^^Vn^^ I  18, 160,  000 

Incense  cedar i 

Total , -  -  -  - 168, 160,  000 

Township  31  South,  Range  1  West. 

This  township  consists  of  portions  of  the  Urapqua-Ro^ue  River 
divide.  It  is  filled  with  a  mass  of  north-south  spurs,  projecting  from 
this  divide  as  a  backbone,  and  is  in  consequence  a  steep  and,  on  the 
whole,  inaccessible  region  for  lumbering  operations. 

The  forest  is  fire  marked  throughout,  having  been  badly  burned 
along  the  higher  slopes. 

Mill  timber  is  mostly  confined  to  the  canyon  bottoms  and  the  middle 
elevations.  Much  of  the  red  fir  is  of  small  dimensions  and  badly  fire 
scarred. 

Forested  and  other  areas  iv  T.  M  S.,  R.  1  W.y  Oregon. 

Acres. 

Forested  area 23,  040 

Badly  burned  area 8,  500 

Logged  area None. 

Total  stand  of  timber  in  T.  31  S.,  R.  1  TK,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Sugar  pine 

Per  cent. 

39.3 

4.2 

52.3 

2.6 

■    1.5 

Feet  B.  M. 
75,  000,  000 
8,  000,  000 
100,  000,  000 
5,  000,  000 
3,  000,  000 

Feet  B.  M. 

85,000,000 

10,  000,  000 

175,000,000 

25,  000,  000 

5,  000,  000 

Red  fir '      .      . . 

White  fir 

Incense  cedar 

Total 

191,  000,  000 

300,  000,  000 
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Township  81  South,  Range  1  East. 

This  township  is  situated  on  slopes  of  the  Umpqua-Rogue  River 
divide,  a  ridge  separating  the  drainage  basin  of  Rogue  River  from 
that  of  the  South  Umpqua  River.  The  divide  enters  the  township 
in  the  northeast  corner  and  strikes  through  it  in  a  direction  a  trifle 
south  of  west.  The  position  of  the  township  is  thus  partl}^  on  the 
northern,  partl}^  on  the  southern  slopes  of  the  divide.  The  crest  of 
the  ridge  is  a  narrow,  rocky  hogback,  40  to  50  yards  wide  in  some 
places,  in  other  localities  not  more  than  3  or  4  yards.  In  its  course 
through  the  township  it  varies  in  altitude  from  4,000  to  5,500  feet. 
It  slopes  off  very  sharpl}^,  both  on  the  northern  and  on  the  southern 
declivities.  The  southern  slopes,  which  form  the  central  and  southern 
areas  of  the  township,  consist  of  a  large  number  of  narrow,  tortuous 
ridges,  inclosing  deep  canyons.  In  general  all  the  canyons  in  these 
portions  of  the  township  head  sharply  in  the  steep  slopes  of  the  divide, 
have  narrow  bottoms  2  to  4  rods  wide,  and  very  steep,  often  rocky 
sides.  The  northern  declivities  of  the  divide  are  similar  to  the  south- 
ern, but  the  canyon  bottoms  are  generally  wider. 

The  run-off'  of  the  township  is  large,  and  flows  away  in  two  direc- 
tions, namely,  northward  to  South  Umpqua  River,  southward  to  Rogue 
River  by  way  of  Elk  Creek. 

There  are  no  agricultural  lands  in  the  township.  The  central  por- 
tions contain  a  few  hundred  acres  of  grazing  lands.  They  consist  of 
open,  park-like  ridges,  covered  with  yellow  pine,  where  the  scattered 
timber  permits  a  thin  growth  of  grass  to  exist.  Cattle  range  on  these 
tracts,  but  no  sheep. 

The  township  adjoins  known  mineral-bearing  areas  on  the  east,  north, 
and  west.  While,  so  far,  no  mineral  deposits  have  been  discovered 
here,  it  is  very  probable  that  prospecting  will  eventually  disclose  them 
on  both  sides  of  the  divide. 

All  three  of  the  forest  types  which  occur  on  the  nearby  slopes  of  the 
Cascades  are  represented  in  the  township.  The  yellow-pine  type  is  the 
prevailing  forest  at  low  altitudes  on  the  southern  and  western  slopes  of 
the  ridges.  The  red-fir  type  occupies  the  canyon  bottoms  and  moist 
northern  and  eastern  declivities,  while  the  alpine-hemlock  type  is  limited 
to  the  summit  and  highest  slopes  of  the  Umpqua-Rogue  River  divide. 

The  yellow-pine  type  is  not  abundant  or  well  developed.  Its  stands 
are  thin  and  scattering,  and  the  component  trees,  yellow  and  sugar 
pine,  are  only  of  medium  dimensions — 20  to  30  inches  in  basal  diame- 
ters, 15  to  20  feet  clear  trunks.  Occasionally,  however,  there  occur 
veteran  sugar  pines,  remnants  of  a  very  old  growth,  whose  diameters 
vary  from  6  to  10  feet.  These  giants  are  not  ver}'-  common,  and  almost 
every  one  of  them  is  in  a  state  of  decay,  due  to  sears  and  basal  burns 
of  modern  times.  The  red-fir  type  is  abundant  and  well  developed.  It 
occurs  of  three  ages — veterans,  standards,  and  young  growth.     The 
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veterans  are  mixed  with  sugar  pine,  yellow  pine,  and  white  lii%  and 
have  dimensions  varying  from  5  to  9  feet  in  diameter  at  the  base,  with 
elear  trunks  40  to  80  feet  in  height.  The  standards  occur  in  extensive 
bodies  throughout  the  canyon  bottoms.  The  trees  average  2  to  3  feet 
in  basal  diameters,  with  clear  trunks  U)  to  60  feet  in  length.  The 
3^ouiig  growth  represents  reforestations  after  fires  which  burned  the 
forest  one  hundred  years  ago.  Stands  of  this  kind  are  chiefl}^  con- 
fined to  the  northern  slopes  of  the  divide,  where  the}^  appear  to  have 
replaced  growths  of  alpine-hemlock  type. 

The  alpine-hemlock  type  is  composed  mostly  of  noble  fir  and  alpine 
hemlock  in  almost  equal  proportions.  Previous  to  fires,  originating 
since  the  white  man's  oocupancy  of  the  region,  the  stands  of  this  type 
were  of  magnificent  proportions.  To  judge  from  the  remains  there 
were  large  areas  which  carried  more  than  100,000  feet  B.  M.  per  acre. 
The  best  stands  were  composed  of  large  veteran  trees  2i  to  3i  feet  in 
diameter  at  the  base,  with  long  columnar  trunks  50  to  60  feet  in  the 
clear.     Little  remains  now  but  the  fire-killed  trunks. 

Ninety  per  cent  of  the  forest  in  the  township  is  fire  marked.  Fort}^ 
per  cent  of  the  standing  timber  has  been  consumed  by  fire  within  the 
past  forty-five  years,  but  no  area  has  been  burned  completely  ofi';  there 
is  always  some  little  timber  left.  Most  of  the  burned-over  areas  are 
reforesting,  principally  with  red  fir.  A  few  of  the  southern  slopes 
are  becoming  brush  covered,  dense  thickets  of  rhododendron  and  of 
vellum-leaved  ceanothus  occupying  the  ground. 

The  southern  areas  of  the  township  are  readily  accessible  to  logging 
operations  by  way  of  the  various  canyon  bottoms.  The  central  por- 
tions can  be  reached  only  with  difficulty,  while  the  summit  and  higher 
slopes  are  practically  inaccessible. 

Forested  and  other  areas  in  T.  31  S.,  R.  1  E.,  Oregon. 


Acres. 


Forested  area 23,  040 

Badly  burned  area 7,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  31  S. ,  R.  1  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

8.8 

2.7 

70.8 

7.1 

Feet  B.  M. 
10, 000,  000 

3,  000,  000 
80,  000,  000 

8,  000,  000 

Feet  B.  M. 

16,  500,  000 

3,  000,  000 

160,000,000 

11,000,000 

8,  000,  000 

620,  000 

14,  000,  000 

Sugar  pine 

Red  fir 

Noble  fir 

White  fir 

Incense  cedar 

Alpine  hemlock 

10.6 

12,  000,  000 

Total 

113,  000,  000 

213, 120,  000 
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Conijioxitii)))  of  f<»rst  in  T.  31  S.,  R.   1  E.,  Oregon,  including  trees  of  all  species  vith 

basal  diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 10 

Sugar  i)ine 1 

"White  i)ine 005 

Lodgepole  pine 5 

Incense  cedar 005 

Oaks,  etc 1 

Red  fir 60 

White  fir 6 

Noble  fir 10 

Alpine  fir 0005 

Alpine  hemlock 10 

Township  31  South,  Range  2  East. 

This  township  mostly  comprises  areas  on  the  southern  declivities  of 
the  Umpqua-Rogue  River  divide,  a  small  portion  in  the  northwest 
corner  overlapping  on  the  northern  side  of  the  ridge.  The  entire 
tract  consists  of  a  mass  of  rough,  steep,  rock}^  ridges  radiating  from 
the  Umpqua-Rogue  River  divide,  and  inclosing  narrow  can^^ons  with 
precipitous  slopes.  The  southern  and  portions  of  the  central  areas 
consist  of  volcanic  rocks  of  the  same  composition  as  like  formations 
in  the  Cascades.  The  northern  sections  consist  chiefly  of  porphyries 
and  similar  ancient  eruptive  rocks. 

The  run-off  from  the  township  is  of  small  volume.  That  from  the 
central  and  western  areas  reaches  Rogue  River  by  way  of  Elk  Creek, 
while  that  which  originates  in  the  eastern  sections  flows  into  North 
Fork  of  Rogue  River  through  a  number  of  small  creeks. 

There  are  no  agricultural  lands  in  the  township.  The  grazing  lands 
consist  of  small  marshv  glades  at  the  heads  of  various  streams.  Few 
of  the  glades  are  really  open  or  meadow-like;  most  of  them  carrying 
scattered  groups  of  trees.  Cattle  range  throughout  the  township, 
subsisting  on  browse  and  on  the  trifling  amount  of  grass  the  glades 
are  capable  of  supplying.  There  are  no  sheep  regularly  pastured,  but 
occasionally  bands  are  driven  across  the  township  to  grazing  grounds 
in  the  adjoining  township  on  the  north,  T.  30  S.,  R.  2  E. 

The  northwestern  portion  of  the  township  is  mineral  bearing,  and 
a  niunber  of  claims,  said  to  be  of  promising  appearance,  have  there 
been  lately  opened. 

The  forest  consists  of  stands  belonging  to  the  yellow-pine,  red-fir, 
and  alpine-hemlock  types.  The  latter  type  inhabits  the  region  in  the 
northern  portion  of  the  township  along  the  sununit  and  upper  slopes  of 
the  Ump(iua-R<)gu(^  River  divide.  The  yellow-pine  and  red-fir  types 
occur  on  the  lower  slopes  and  in  the  bottoms  of  canyons. 

The  western  and  some  of  the  central  portions  of  the  township  have 
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been  badly  burned.  No  tracts  have  been  swept  completeh^  clean,  thin 
stands  or  scattered  trees  occurring-  on  all  of  the  fire-marked  areas. 
The  eastern  sections  con^tain  large  quantities  of  good  mill  timber,  red 
fir  in  standard  dimensions  being  the  prevailing  species. 

The  western  and  central  sections  are  difficult  of  access;  the  eastern 
can  be  logged  from  the  Rogue  River  bottoms  on  the  east. 

Forested  and  other  areas  in  T.  31  S. ,  R.  2  E. ,  Oregon. 

Acres. 

Forested  area - .' -  - 23,  040 

Badly  burned  area 8,  500 

Logged  area None. 

Total  stand  of  timber  in  T.  31  S.,  R.  2  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

9.8 

4.9 

65.5 

Feel  B.  M. 
18,  000,  000 
9,  000,  000 
120,  000,  000 

Feet  B.  M. 

23,  467,  200 

9,  850,  000 

205,  338,  000 

6,  000,  000 

14, 000, 000 
1,684,000 

33,  000,  000 

Sugar  pine 

Red  fir 

White  fir 

Noble  fir 

5.4 
.6 

13.  7 

10,  000,  000 

1,000,000 

25,  000,  000 

Incense  cedar 

Alpine  hemlock 

Total 

183,  000,  000 

293,  339,  200 

Compositioyi  of  forest  in  T.  31  S.,  R.  2  E.,  Oregon,  including  trees  of  all  species  ivith  basal 

diameters  of  4  inches  and  upivard. 

Per  cent. 

Yellow  pine 10 

Sugar  pine 2 

Red  fir 65 

White  fir 3 

Noble  fir 5 

Alpine  hemlock 15 

Incense  cedar 01 


Township  31  South,  Range  3  East. 

The  western  sections  of  this  township  consist  of  low,  rocky  termi- 
nations of  spurs  radiating  from  the  Umpqua-Rogue  River  divide. 
The  central  sections  comprise  a  strip  of  terraced  bottom  land  2  miles 
wide,  stretching  through  the  township  from  north  to  south,  deepl}^ 
covered  with  pumice  debris,  and  constituting  the  valley,  in  part,  of  the 
North  Fork  of  Rogue  River.  The  eastern  areas  consist  of  a  steep, 
rocky  escarpment  falling  away  to  the  west  from  the  summit  of  Huckle- 
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berry  Mountain,  a  volcanic  plateau-like  tract  in  some  of  its  portions 
and  connected  with  the  main  range  of  the  Cascades  in  its  southeastern 
corner. 

The  run-off  from  the  township  is  small  and  is  carried  bv  the  North 
Fork  of  Hogiu^  Kiver.  The  bed  of  the  stream  lies  between  low  banks 
i  or  5  yards  in  height.  Its  current  is  rapid,  but  is  interrupted  in 
several  localities  b}^  dikes  of  lava,  through  which  the  stream  has  cut 
nai'row  rockv  channels. 

ft. 

There  are  small  tracts  of  grazing  and  hay  lands  bordering  the  river, 
500  or  600  acres  in  all;  otherwise  there  are  no  clear  lands  in  the 
township.  The  Rogue  River  bottoms,  now  heavily  forested,  would 
probably  become  agricultural  in  character  were  the  timber  cleared  off. 
This  would  give  4,000  or  4,500  acres  of  such  land  to  the  township. 

The  forest  is  made  up  of  all  the  types  in  the  region.  The  3^ellow- 
pine  type  occurs  in  the  western  portions  chiefly,  and  in  detached 
patches  mixed  with  red-fir  type  in  the  Rogue  River  bottoms,  where  it 
exists  as  reforestations  after  tires,  and  in  the  natural  course  of  events 
will  be  supplanted  by  red  fir.  The  chief  stands  of  the  red-fir  type 
occur  on  the  bottom  lands.  It  is  a  massive  forest,  composed  almost 
wholly  of  veterans  and  standards.  Much  of  it  is  of  large  dimensions. 
The  red  fir  averages  2  to  4  feet  in  diameter,  with  clear  trunks  50  to 
100  feet  in  height;  the  sugar  pine  is  about  the  same  size  for  standards, 
while  veterans  are  often  found  that  are  7  to  8  feet  in  diameter,  with 
clear  trunks  40  to  60  feet  in  length.  Unfortunatel}^  there  is  not  a 
great  deal  of  this  sort  of  forest,  which  only  occurs  on  the  lowest  ter- 
races of  the  bottom  lands.  The  tract  can  be  logged  with  the  greatest 
facility,  and  appears  to  be  held  wholl}^  by  private  owners  who  long 
since  acquired  title  to  it.  The  alpine-hemlock  type  occurs  on  the 
slopes  leading  up  to  the  summit  of  Huckleberry  Mountain.  It  is  of 
poor  quality  and  practically  inaccessible  for  logging  operations. 

AVith  the  exception  of  red-fir  stands  on  bottom  lands  the  forest  has 
been  marked  by  fire  throughout  the  township.  The  slopes  of  Huckle- 
berry Mountain  have  especially  suffered  severe^. 

Reforestation  is  scanty  everywhere;  it  is  practically  lacking  on 
Huckleberry  Mountain,  where  heavy  brush  growths  flourish  on  all  the 
fire-swept  areas. 

There  are  no  mineral-bearing  areas  in  the  township. 

Forested  and  oilier  areas  in.  T.  31  S.,  R.  3  E.,  Oregon. 

Acres. 

Forested  area 10,880 

Nonforested  area  (glades  and  meadows,  4,000;  burned,  8,U)0) 12,160 

Badly  burned  area 15,000 

Logged  area None. 
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Total  stand  of  timber  in  T.  81  S.,  R.  3  E.,  Oregon. 


Species. 


Yellow  pine 

Sugar  pine 

White  pine 

Red  fir 

White  fir 

Noble  fir 

Western  hemlock 
Alpine  hemlock . . 


Total 


Local  practice. 


Per  cent. 
3.3 
5.2 


88.8 
2.6 


Feet  B.  M. 
5,  000,  000 
8, 000,  000 


135,  000,  000 
4,  000,  000 


152,  000, 000 


Michigan  prac- 
tice. 


Feet  B.  M. 

8,  000,  000 

9,  000,  000 

1,  000,  000 
150,  000,  000 

12,  000,  000 

2,  000,  000 
480,  000 

1,  200,  000 


183,  680,  000 


Composition  of  forest  in  T.  31  S.,  R.  3  E.,  Oregon,  including  trees  of  all  species  witJi  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 6 

Sugar  pine ...:.. 2 

W^hite  pine 1 

Lodgepole  pine 5 

Red  fir 75 

White  fir 12 

Noble  fir 3 


Alpine  fir 

Western  hemlock 
Alpine  hemlock . . 


25 
01 
5 


Township  31  South,  Range  4  East. 

Most  of  this  township  consists  of  tracts  comprised  within  the  lines 
of  Huckleberry  Mountain,  a  volcanic  mass  rising  to  a  height  of  6,000 
feet,  and  connected  with  the  main  range  of  the  Cascades  by  a  narrow 
ridge  in  the  southeastern  angle  of  the  township.  The  summit  of 
Huckleberry  forms  a  sort  of  plateau  broken  by  a  few  minor  depres- 
sions and  low  combs.  On  its  southern  side  the  mountain  slopes 
gradually  into  Red  Blanket  Canyon.  On  the  north  it  presents  a  bold 
and  steep  front  to  the  Rogue  River  Valley,  while  on  the  east  there  is  a 
steep  descent  to  the  narrow  bottom  of  Union  Creek.  The  region  is 
covered  with  a  blanket  of  fine  pumice,  which  is  not  very  thick  on 
Huckleberry  Mountain,  but  is  of  unknown  depth  in  the  northern  por- 
tions of  the  township  at  the  base  of  the  mountain.  The  drainage  dis- 
charged from  the  township  is  large  in  volume  and  flows  out  by  way  of 
Union  Creek  into  the  North  Fork  of  Rogue  River. 

The  township  contains  no  agricultural  lands.  The  grazing  areas 
consist  of  fire  glades  on  the  top  of  the  mountain.  There  is  a  thin  and 
sparse  growth  of  grass  and  sedge  everywhere  on  the  burned  tracts. 
In  the  center  of  the  township  the  glades  originated  centuries  ago  and 
carry  a  close,  thick  sward  of  grass. 
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No  iiiinenil-bearing  hinds  occur  in  the  township. 

Fire  has  marked  all  of  the  forest.  Almost  one-half  of  the  entire 
area  in  the  township  has  had  all  its  forest  swept  oli'  clean.  Some  of 
the  l)urns  are  very  old;  many  are  of  quite  recent  origin.  In  the  latter 
there  is  a  vast  accunmiation  of  litter  ready  for  fresh  conflagrations. 
Reforestation  is  scanty,  in  most  places  entirely  absent.  The  burned 
tracts  are  covered  with  thin  growths  of  grass  or  overrun  with  black- 
berry brambles  and  huckleberry  brush.  The  burns  constitute  the 
famous  huckleberry  patch  of  the  Klamath  Indians.  When  berries  are 
ripe.  Indians  and  white  men,  women  and  children,  from  within  a  radius 
of  100  miles  congregate  here  to  pick  berries.  As  reforestations  would 
inevitably  spoil  the  berr}^  patch  the  incentive  to  fire  setting  is  great 
with  these  people. 

Most  of  the  forest  is  composed  of  stands  belonging  to  the  alpine- 
hemlock  type.  The  heaviest  growth  occurs  adjacent  to  and  in  the 
canyon  of  Union  Creek.  Anterior  to  the  fires  set  by  the  white  maji 
the  larger  portion  of  the  mountain  contained  many  heav}^  stands  of 
noble  fir  and  white  pine.  The  timber  that  is  untouched  by  fire  is  of 
fair  quality,  but  most  of  it  is  inaccessible  to  loggers.  In  Union  Creek 
Canyon  occurs  the  largest  and  purest  growth  of  western  hemlock  to  be 
found  in  the  southern  part  of  the  Cascade  Range  Forest  Reserve.  The 
trees  are  small,  however,  averaging  18  to  22  inches  in  diameter  at  the 
base,  with  clear  trunks  20  to  30  feet  in  length.  Yellow  pine,  red  fir, 
and  incense  cedar  occur  in  small  quantities  in  the  northern  portion  of 
the  township  at  the  base  of  the  mountain. 

Forested  and  other  areas  in  T.  31  S.,  R.  4  E-i  Oregon. 

Acres. 

Forested  area 14,  720 

Nonforestecl  area  ( burned ) 8, 320 

Burned-out  area. 8,  320 

Logged  area None. 

Total  stand  of  timber  in  T.  31  S.,  E.  4  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

Feet  B.  M. 

Feet  B.  M. 
1,000,000 
1, 000, 000 
6, 000, 000 
4,  200,  000 

98,000,000 

600,  000 

8,  000,  000 

13,  400,  000 

Sugar  pine 

White  pine 

6.6 

5,  000,  000 

Red  fir 

Noble  fir 

79 

60,  000,  000 

Incenae  cedar 

Western  hemlock 

4 
10.4 

8,  000,  000 
8,  000,  000 

Alpine  hemlock 

Total 

7(),  000,  000 

132,  200,  000 
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Composition  afforest  in  T.  31  S. ,  it.  4  E.,  Oregon,  including  trees  of  all  species  ivifh  basal 

diameters  of  4  inches  and  upiuard. 

Per  cent. 

Yellow  pine 01 

Sugar  pine 01 

White  pine 3 

Lodgepole  pine 15 

Incense  cedar 001 

Red  fir 5 

White  fir 2 

NoVjle  fir -  -   70 

AVestern  hemlock 5 

Alpine  hemlock 4 

Township  31  South,  Range  5  East. 

With  the  exception  of  its  southeast  corner  this  township  is  situated 
on  the  western  slope  of  the  main  range  of  the  Cascades.  Two-thirds 
of  the  area  included  within  its  limits  consist  of  tracts  nearly  level  or 
with  very  gentle  slopes  toward  the  east.  In  the  eastern  sections  rocky 
combs  and  low  volcanic  cones  break  up  the  level  surface,  while  near 
the  southern  boundary.  Union  Peak,  surrounded  by  rough  lava  masses, 
rises  to  a  height  of  7,881  feet  above  sea  level.  The  northern  portions 
of  the  township  consist  of  a  low  range  of  lava  hills  with  an  east-west 
direction.  Pumice  debris,  mostly  fine,  but  occasionally  in  bowlder- 
like masses,  covers  all  of  the  township  excepting  the  summits  of  the 
extinct  volcanoes  and  a  number  of  rocky  escarpment  too  steep  to  hold 
the  pumice  in  place. 

The  visible  run-off  originating  in  the  township  is  small  and  flows 
into  Rogue  River  by  way  of  Castle  Creek.  The  channel  of  this  stream 
is  sunk  in  a  canyon  300  to  350  feet  in  depth  excavated  in  the  loose 
pumice. 

There  are  no  agricultural  or  mineral  lands  in  the  township.  The 
grazing  area  embraces  the  entire  tract,  exclusive  of  Union  Peak,  and 
consists  wholly  of  areas  on  which  the  forest  has  been  burned,  there 
being  no  natural  meadows  in  the  region.  The  grass  growth  is  sparse 
and  scattered.  In  former  years  sheep  were  pastured  everywhere  in 
the  township,  but  during  the  last  two  years  none  have  been  there. 

Exchisive  of  a  few  stands  of  red  fir  and  yellow  pine  in  the  north- 
west corner  of  the  township,  the  forest  is  of  the  alpine-hemlock  type. 
Eighty  per  cent  of  the  timber  has  been  burned  since  the  white  man's 
occupancy,  and  the  burned-over  tracts,  which  originally  carried  stands 
of  noble  fir  and  alpine  hemlock,  have  reforested  with  thin  and  scat- 
tered stands  of  lodgepole  pine  or  are  without  forest  cover.  Most  of 
the  present  forest  consists  of  this  species.  Fires  within  recent  ^^ears 
have  destroyed  considerable  quantities  of  these  reforestations.  Owing 
to  the  altitude  of  the  township,  6,000  feet  in  the  mean,  brush  growths 
do  not  flourish.  Hence  fires  are  followed  by  a  thin  sward  of  coarse 
grass  and  sedge,  which  after  a  lapse  of  some  years  becomes  covered 
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>vith  .stiinds  of  lodg-epole  pine,  the  forerunner  of  the  alpine-hemlock 
type  propcM'.  of  noble  fir  and  alpine  hemlock.  Sixty  per  cent  of  the 
area  of  the  township  is  covered  with  this  transition  type  of  forest. 
'Vho  o'lades  due  to  recent  fires  are  not  reforestino-  to  any  ^reat  extent, 
but  hviw  preliminary  grass  growth  or  are  devoid  of  vegetation,  save 
for  a  few  scattered  weeds  and  high  altitude  plants. 

The  mill  timber  is  of  poor  quality  and  is  widel}^  scattered,  mostly  in 
localities  where  barren,  rocky  ground  prevented  the  spread  of  fires. 
To  the  south  and  east  of  Union  Peak  are  a  few  heavy  stands  of  alpine 
hemlock  and  noble  tir.  Most  of  the  township  is  accessible  for  logging 
operations  b}^  way  of  the  present  Fort  Klamath-liogue  River  wagon 
road. 

Foxested  and  other  areas  in  T.  31  S.,  R.  5  E.,  Oregon. 

Acres. 

Forested  area 20,  480 

Nonforested  area  (bare  rocks) 2,  560 

Badly  burned  area 4,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  31  S.,  B.  5  E.,  Oregon. 


Species. 


Yellow  pine 

Red  fir 

Noble  fir 

Alpine  hemlock. 

Total 


Local  practice. 


Per  cent. 


50 
50 


Feet  B.  M. 


10,  000,  000 
10,  000,  000 


20,  000, 000 


Michigan  prac- 
tice. 


Feet  B.  M. 

200,  000 

680,  000 

20,  000,  000 

36,  000,  000 


56,  880,  000 


Composition  of  the  forest  in  T.  31  S.,  B.  5  E.,  Oregon,  including  trees  of  all  species  with 

diameters  of  4  inches  and  upivard. 

Per  cent. 

Yellow  pine Scattered  trees  in  Union  Creek  Canyon. 

Sugar  pine Scattered  trees  in  Union  Creek  Canyon. 

White  pine Scattered  trees  in  Union  Creek  Canyon. 

Lodgepole  pine 40 

Red  fir Scattered  trees  in  Union  Creek  Canyon. 

White  fir Scattered  trees  in  Union  Creek  Canyon. 

Noble  fir 3 

Alpine  fir Scattered. 

Alpine  hemlock 56 
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-  Township  31  South,  Range  6  East. 

This  township  is  situated  mostly  on  the  eastern  slopes  of  the  Cas- 
cades, a  hundred  acres  in  the  northwest  corner  extending  over  on  the 
western  slope. 

Almost  the  entire  township  consists  of  high,  rocky,  lava  ridges 
var\ang  in  elevation  from  6,000  to  7,000  feet,  with  occasional  flats 
between  them  and  on  their  summits.  Most  of  the  region  is  pumice 
covered. 

A  large  volume  of  water  flows  out  of  the  township.  It  is  carried 
by  Anna  and  Sun  creeks,  which  head  in  large  springs  near  Crater 
Lake.  The  streams  lie  in  deep  canyons,  the  one  containing  Anna 
Creek  being  noteworthy  on  account  of  its  gorge-like  character. 

The  township  contains  no  agricultural  lands.  There  are  small  tracts 
of  grazing  land  consisting  of  fire  glades  now  in  process  of  reforesta- 
tion. Sheep  were  pastured  in  the  western  sections  of  the  township  in 
former  years.     There  have  been  none  in  the  last  two  or  three  years. 

The  forest  consists  of  stands  of  alpine-hemlock  type.  It  is  fire 
marked  throughout.  Fifty  per  cent  of  the  timber  has  been  burned 
b}^  fires  originating  since  the  coming  of  the  white  man,  but  long  before 
his  advent  the  region  was  periodically  burned  over.  Most  of  the  for- 
est consists  of  reforestations  of  lodgepole  pine,  or  of  small-growth 
alpine  hemlock,  white  pine,  and  noble  fir,  which  are  gradually  sup- 
planting the  lodgepoJe  pine.  Some  of  these  reforestations  are  in  a 
fair  state  of  preservation;  others  have  been  badl}^  burned  in  recent 
years.  Much  of  the  area  here  termed  forested  contains  only  scattered 
trees  and  might,  perhaps,  be  more  appropriately  classed  as  wooded. 
This  is  the  case  with  all  the  areas  in  the  northern  sections  adjoining- 
Crater  Lake,  which  naturally  are  barren  and  rocky  and  carry  only 
small  amounts  of  arborescent  vegetation  in  thin,  widely  scattered 
stands. 

The  mill  timber  is  of  poor  quality  throughout.  Most  of  it  occurs 
on  rough  lava  ridges  situated  between  the  canyons  of  Anna  and  Sun 
creeks  in  the  central  portions  of  the  township.  The  crest  of  the  Cas- 
cades, a  narrow  comb  of  lava  in  the  western  areas,  carries  a  few  heavy 
stands  of  alpine  hemlock  and  noble  fir.  The  region  is  inaccessible  for 
logging  operations. 

Forested  and  other  areas  in  T.  31  /S.,  R.  6  E.,  Oregon. 

Acres. 

Forested  area 21, 440 

Nonforested  area  (bare  rocks) 1,  600 

Badly  burned  area 4,  000 

Logged  area None. 
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Total  Maud  of  timber  in,  T.  ol  tS.,  R.  6  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  i)rji(.- 
tice. 

AVhite  pine 

Per  cent. 

Feet  B.  M. 

Feet  B.  M. 

5,  000,  000 

5,  000,  000 

15,  000,  000 

25,  000,  000 

520,  000 

"White  fir 

Xoble  fir 

40 
60 

10,  000, 000 
15,  000, 000 

Alpine  hemlock 

Engelmann  spruce 

Total 

25,  000,  000 

50,  520,  000 

Composition  of  forest  in  T.  31  S.,  R.  6  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine Occasional  trees. 

Sugar  pine Occasional  trees. 

White  pine 0.  5 

White-bark  pine Occasional  trees. 

Lodgepole  pine 30 

White  fir 3 

Xoble  fir 10 

Alpine  fir Occasional  trees. 

Alpine  hemlock 56 

Engelmann  spruce 001 

Township  31  South,  Range  6i  East. 

This  township  is  situated  on  the  eastern  slope  of  the  main  range  of 
the  Cascades,  and  comprises  a  mass  of  rocky  spurs  and  ancient  lava 
flows  radiating  from  Mount  Scott  and  the  volcanic  vents  in  the  region 
of  Crater  Lake  as  their  focus. 

The  forest  on  the  higher  slopes  is  subalpine  in  character.  Fires 
have  ravaged  it  in  all  directions.  The  burned  tracts  are  either  slowly 
reforesting  with  lodgepole  pine  and  alpine  hemlock  or  are  covered 
with  dense  brush  growths. 

Mill  timber  is  confined  to  the  lower  slopes  of  the  ridges  radiating 
from  Mount  Scott  and  to  the  middle  elevations  on  the  areas  southeast 
of  Crater  Lake.  The  subalpine  varieties  are  of  poor  quality;  the 
yellow  pine  on  the  lowest  slopes  is  fair  in  character  and  not  especially 
diiiicult  of  access. 


Forested  and  other  areas  in  T.  31  S.,  R.  O^-  E.,  Oregon. 


Acres. 


Forested  area 21,  040 

Xonforested  area  (bare  rocks  and  glades) 2,  000 

Badly  burned  area 6,  000 

Logged  area None. 
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Total  dand  of  timber  in  T.  31  S.,  R.  6^  E.,  Oregon. 


Species. 


Yellow  pine 

White  fir 

Noble  fir 

Alpine  hemlock. 

Total 


Local  practice. 


Per  cent. 
77.0 


7.7 
15.3 


Feet  B.  M. 
50,  000,  000 


5,  000,  000 
10,000,000 


Michigan  prac- 
tice. 


Feet  B.  M. 

65,  000,  000 
1,000,000 
5,  000,  000 

27,  920,  000 


98,  920,  000 


Composition  of  forest  in  T.  31  S.,  R.  6^  E.,  Oregon,  including  trees  of  all  species  wiiJi  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 55 

Sugar  pine \ 

White  pine [     1 

White-bark  pine ' 

Lodgepole  pine -  20 

White  fir 1 

Noble  fir 2 

Alpine  hemlock 20 

Engelmann  spruce 1 

Township  31  South,  Range  T  East. 

This  township  consists  of  level,  pumice-covered  areas  along  the 
eastern  base  of  the  Cascades. 

The  forest  in  the  central  and  eastern  portions  is  chiefly  a  lodgepole 
growth,  reforestations  after  fires  which  burned  and  destroyed  the  tim- 
ber thirty  or  forty  years  ago.  Before  these  fires  the  forest  was  lodge- 
pole also,  made  so  b}^  fires  during  the  exclusive  Indian  occupancy. 

The  mill  timber  is  yellow  pine,  and  occurs  in  the  western  and  south- 
western areas,  with  small  stands  of  it  scattered  among  the  lodgepole- 
pine  growth.     It  is  of  medium  quality,  being  knotty  and  fire  seared. 

Forested  and  other  areas  in  T.  31  S.,  R.  7  E.,  Oregon. 

Acres. 

Forested  area 20,  000 

Nonforested  area  (rocks  and  glades) 3,  040 

Logged  area None. 

Total  stand  of  timber  in  T.  31  S. ,  R.  7  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

White  fir 

Per  cent. 
100 

Feet  B.  M. 
40,  000,  000 

Feet  B.  M. 
71,500,000 
500,  000 

Total 

40,  000,  000 

j 

72,  000,  000 

'21  gp:ol,  pt  5 


'19. 
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Compoxitlon  of  Jo  rest  in  T.  31  S.,  R.  7  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  i)ine 24 

Lodgepole  i)ine 75 

White  lir , 

Inceni^e  cedar , j 

Township  31  South,  Range  8  East. 

This  township  is  situated  east  of  the  Cascade  Range.  The  north- 
western and  the  southeastern  areas  consist  of  low,  pumice -covered 
levels  but  sliohtlv  elevated  above  Klamath  Marsh  which  carrv  a  forest 
of  lodgepole  pine,  Avhich  marks  the  lines  of  comparatively  recent  reces- 
sions of  the  marsh.  The  balance  of  the  lands  in  the  township  comprise 
marsh  and  tule  lands,  permanently  or  intermittingly  covered  with 
water  derived  from  the  Williamson  River  and  from  local  drainage. 
The  forest  is  composed  entirely  of  lodgepole  pine,  with  no  mill  timber 
at  all. 

Forested  and  other  areas  in  T.  31  S.,  R.  8  E., Oregon. 

Acres. 

Forested  area 5,  640 

Nonforested  area  ( Klamath  Marsh ) 17,  400 

Township  31  South,  Range  9  East. 

This  township  is  situated  east  of  the  Cascades.  It  comprises  in  its 
western  areas  chiefly  permanently  water-covered  tracts  of  Klamath 
Marsh;  in  its  eastern  portions  low,  pumice-covered  lava  ridges  and 
slopes,  which  are  intersected  by  or  inclose  small  grassy  glades. 

The  hills  and  higher  levels  carry  yellow  pine,  while  lodgepole  pine 
fringes  the  marshy  areas  and  the  small  glades.  Fires  have  run 
through  all  the  forest  stands  in  the  township,  badly  searing  much  of 
the  yellow  pine. 

The  mill  timber  is  easy  of  access,  is  of  medium  quality,  but  contains 
a  large  percentage  of  dimensions  below  standards,  45  per  cent  running 
below  22  inches  basal  diameter. 

Forested  and  other  areas  in  T.  31  S. ,  R.  9  E. ,  Oregon. 

Acres. 

Forested  area 14,  740 

Nonforested  area  (marsh  and  meadow) 8,  300 

Logged  area None. 

Total  stand  of  timber  in  T.  31  S. ,  R.  9  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  ])iiie 

Per  cent. 
100 

Feet  B.  M. 
35,  000,  000 

Feet  B.  M. 
76,160,000 
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Composition  of  forest  in  T.  31  S.,  B.  9  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  j^ine 80 

Lodgepole  pine 19 

White  fir 1 

Township  31  South,  Range  10  East. 

This  township,  situated  east  of  the  Cascade  Range,  consists  of  low, 
rolling"  hills,  volcanic  in  their  origin,  covered  with  a  fine,  light,  ashy- 
gray  pumice  detritus  and  furrowed  by  shallow  gullies  which  occasion- 
ally widen  into  small  grassy  glades  or  flats  covered  with  lodgepole  pine. 

Most  of  the  timber  is  fire  marked,  but  the  damage  has  been  light. 
Fires  have  not  run  much  in  later  years  and  the  young  growth  of  yellow 
pine  is  therefore  abundant. 

The  mill  timber  is  mostly  composed  of  standards  and  veterans  with 
exceptionally  long,  clear  trunks.  The  stand  of  timber  in  the  township 
is  as  a  whole  a  most  valuable  one.  It  is  readily  accessible  from  the 
vallev  of  the  Williamson  River. 

Forested  and  other  areas  in  T.  31  S. ,  R.  10  E. ,  Oregon. 

Acres. 

Forested  area 23,  040 

Logged  area None. 

Total  stand  of  timber  in  T.  31  S.,  R.  10  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. ^ 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
200,  000,  000 

Feet.  B.  M. 
220,  800,  000 

Composition  afforest  in  T.  31  S. ,  li.  10  E. ,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 95 

Lodgepole  pine 4 

White  fir 1 

Township  31  South,  Range  11  East. 

This  township  is  ^situated  east  of  the  Cascade  Range.  The  lands  in 
this  township  consist  in  the  eastern  areas  of  lava  slopes  and  ridges 
radiating  from  the  Yamsay  Range;  in  the  western  areas  partly  of  dry 
meadow  lands  bordering  the  Williamson  River,  and  in  part  of  low 
pumice-covered  lava  slopes  bordering  the  west  bank  of  the  Williamson 
River. 
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Th(^  forest  is  lire  marked  throughout;  the  damage  has  been  light. 
Lodgepole-piiio  stands  fringe  the  meadow  lands  along  the  Williamson, 
yellow-pine  timber  covers  the  slopes. 

The  mill  timber  is  of  good  quality,  largely  composed  of  standards, 
and  is  readily  accessible  from  the  Williamson  River  bottoms. 

Forested  and  other  areas  in  T.  31  S.,  li.  11  E.,  Oregon. 

Acres. 

Forested  area 19, 140 

Xonforested  area  (meadows  and  glades) 8,900 

Logged  area None. 

Total  stand  of  timber  in  T.  31  S. ,  M.  11  E. ,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

White  fir 

Per  cent. 
100 

Feet  B.  M. 
140,  000,  000 

Feet  B.  M. 
200,  000,  000 
2,  900,  000 

Total 

140,  000,  000 

202,  900,  000 

Composition  of  forest  in  T.  31  S.,  R.  11  E.,  Oregon,   including  trees  of  all  species  with 

basal  diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 95 

Lodgepole  pine 4 

White  fir 1 

Township  31  South,  Range  12  East. 

This  township  is  situated  on  the  eastern  slopes  of  the  Yamsay 
Range,  a  pumice-covered  lava  region.  The  area  Avas  not  examined  per- 
sonally, but  was  estimated  from  information. 


Forested  and  other  areas  in  T.  31  S.,  E.  12  E.,  Oregon. 


Acres. 


Forested  area 15,  040 

Nonforested  area 8,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  31  S.,  R.  12  E.,  Oregon. 


Species. 

Local  i)ractice. 

Michigan  prac- 
tice. 

Yellow  Dine 

Per  cent. 
100 

Feet  B.  M. 
17,000,000 

Feet  B.  M. 
25,^)00,  000 
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Composition  of  forest  in  T.  31  S.,  B.  12  E.,    Oregon,  including  trees  of  all  species  with 

basal  diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 40 

Lodgepole  pine 60 


Township  31  South,  Eange  13  East. 

This  township  consists  of  low  hills  bordering  Sycan  Marsh  on  the 
west.  It  was  not  examined  personally,  but  was  estimated  from 
information. 

Forested  and  other  areas  in  T.  31  S.,  M.  13  E.,  Oregon. 

Acres. 

Forested  area 11,  040 

Nonforested  area 12,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  31  S. ,  B.  13  E. ,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
8,  000,  000 

Feet  B.  M. 
12,  000,  000 

Composition  of  forest  in  T.  31  S.,  R.  13  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 


Yellow  pine 

Lodgepole  pine. 


Per  cent. 
20 

80 


Township  31  South,  Range  14  East. 

The  lands  in  this  township  consist  chiefly  of  areas  adjoining  Sycan 
Marsh.  They  were  not  examined  personally,  but  were  estimated  from 
information. 


Forested  and  other  areas  iii  T.  31  S.,  R.  14  E.,  Oregon. 


Acres 


Forested  area 11,  040 

Nonforested  area 12,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  31  S.,  R.  14  E.,  Oregon. 


Species. 

Local  practice. 

Mi(!higan  prac; 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
24,  000,  000 

Feet  B.  M. 
48,  000,  000 
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Composition  of  forest  in  T.  SI  S.,  I\.  14  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  incites  and  upward. 

Per  cent. 

Yellow  pine 10 

Lodgepole  pirn> 90 

TowNSHir  32  South,  Range  2  West. 

This  toAvnship  is  situated  on  both  slopes  of  the  Umpqua-Rogue 
River  divide,  which  strikes  through  the  township  from  west  to  east. 
It  is  a  very  rocky  and  broken  region  and  difficult  of  access  for  lum- 
bering operations.  It  was  examined  in  part  personally  and  the  bal- 
ance estimated  from  information. 


Forested  and  other  areas  in  T.  32  S.,  R.  2  W.,  Oregon. 

Acres. 

Forested  area 22,  440 

Nonforested  area  (naturally  nonforested) 600 

Badly  burned  area 3,  500 

Logged  area None. 

Total  stand  of  timber  in  T.  32  S.,  B.  2  W.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Sugar  pine 

Per  cent. 

7.4 

3.7 

86.3 

2.2 

.4 

Feet  B.  M. 

10,  000,  000 

5,  000,  000 

116,  500,  000 

3,  000,  000 

500,  000 

Feet  B.  M. 
15,  000,  000 

6,  000,  000 

175,  000,  000 

12,  000,  000 

1,000,000 

Red  fir 

White  fir 

Incense  cedar 

Total 

135,  000,  000 

209,  000,  000 

Township  32  South,  Range  1  West. 

This  township  consists  of  a  broken  and  rugged  region  sloping  north 
and  south  from  the  Umpqua-Rogue  River  divide,  which  traverses  the 
township  in  an  east-west  direction.  It  is  difficult  of  access  for  lumber- 
ing operations. 

The  forest  is  lire-marked  throughout.  Result  of  fires  is  brush 
growths  on  the  southern  slopes;  reforestations  of  red  fir  on  the  sum- 
mits and  north  slopes  of  the  ridges. 

The  mill  timber  is  of  inferior  qualit}^  being  largely  composed  of 
red  fir,  tall  in  growth,  but  of  small  diameters.  Most  of  the  sugar 
pine  is  made  up  of  standards  and  veterans,  badly  burned  on  the  lower 
third  of  the  trunk. 
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Forested  and  other  areas  in  T.  32  S.,  R.  1  TT%  Oregon. 

Acres. 

Forested  area 21,  840 

Nonforested  area  (burned) 1,  200 

Badly  burned  area 5,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  32  S.,  R.  1  IF.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  Dine          

Per  cent. 

13.9 

4.9 

75 

5.5 

.7 

Feet  B.  M. 
20,  000,  000 

7,  000,  000 
108,  000,  000 

8,  000,  000 
1,000,000 

Feet  B.  M. 
30,  000,  000 

8,  000,  000 

195,  000,  000 

13,  000,  000 

2,  000,  000 

Su2"ar  Dine                           

Red  fir 

White  fir 

Incense  cedar 

Total 

144,  000,  000 

248,  000,  000 

Composition  of  forest  in  T.  32  S.,  R.  1  W.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 20 

Sugar  pine 01 

Red  fir 70 

White  fir 8 

Incense  cedar 001 

Oaks,  etc 1.9 

Township  32  South,  Kange  1  East. 


This  township  is  situated  on  the  southern  slopes  of  the  Umpqua- 
Rogue  River  divide,  and  chiefly  forms  the  upper  drainage  basin  of  Elk 
Creek.  It  is  a  ver}^  broken  region  with  steep  slopes  and  narrow  can- 
yons between  the  ridges. 

The  forest  is  heavy  along  the  upper  slopes  where  fires  have  spared 
it,  but  is  of  thin  and  scattering  growth  on  the  lower  declivities  fronting 
on  the  Rogue  River  Valley.  The  forest  is  fire-marked  throughout 
and  exhibits  large  areas  covered  with  brush  and  with  but  scattered 
trees  as  the  result. 

The  mill  timber  is  of  inferior  quality,  being  badly  fire-seared  as 
regards  the  red  fir,  which  is  generally  of  small  dimensions. 


Forested  and  other  areas  in  T.  32  S.,  R.  IE.,  Oregon. 


Acres. 


Forested  area 23, 040 

Badly  burned  area 8, 000 

Logged  area  (culled  and  cut  over  for  mining  purposes) 200 
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Total  stand  of  In nhfr  in  T.  :i.^  S.,  li.  1  JL,  Onyjon. 


Species. 


Yellow  pine  . 
Sugar  pine  . . . 

Red  fir 

AVhite  fir 

Incense  cedar 

Total . . 


Ldcnl  practice 


Per  cent. 

16.6 

.5 

81.6 

1.1 

.2 


Feet  B.  M. 

30,  000,  000 

800, 000 

147,  000,  000 

2,  000,  000 

200,  000 


180,  000,  000 


Michigan  prac- 
tice. 


Feet  li.  M. 

48,  000,  000 

800,  000 

190,  000,  000 

8,  000,  000 

440,  000 


247,  240,  000 


Composition  of  forest  in  T.  32  S.,  R.  1  E.,  Oregon,  indudln,g  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 22 

Sugar  pine .2 

Red  fir 70 

White  fir 5 

Oaky,  etc 2.  8 

^       Township  32  South,  Range  2  East. 

This  township  comprises  a  mass  of  high,  often  rocky,  spurs  pro- 
jecting southward  from  the  IJmpqua-Rogue  River  divide. 

Fires  have  run  throughout  the  township,  causing  large  deforested 
areas  now  covered  with  brush  growths.  The  slopes  fronting  on  the 
Rogue  River  Valley  are  mostly  rocky,  with  sparse  forest  stands  of 
yellow  pine  and  small  red  fa\ 

The  mill  timber  is  generally  of  poor  quality,  and  much  of  it  is 
inaccessible. 

Forested  and  other  areas  in  T.  32  S.,  B.  2  E.,  Oregon. 

Acres. 

Forested  area 18,  540 

Nonforested  area  (burned,  2,000;  agricultural,  etc.,  2,500) 4,  500 

Badlv  burned  area 7,  500 

Logged  area  (culled  over) 2,  000 

Total  stand  of  timber  in  T.  32  S.,  R.  2  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Sugar  j)ine 

Red  fir 

White  fir 

Per  cent. 

58.8 

7.3 

29.4 

3.7 

.7 

Feet  B.  M. 
40,  000,  000 

5,  000,  000 
20,  000,  000 

2,  500,  000 
500,  000 

1 
Feet  B.  M. 

54,  000,  000 

6,  000,  000 

110,000,000 

10,  000,  000 
1,120,000 

Incense  cedar 

Total 

68,  000,  000 

181,120,000 
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Composition  of  forest  in  T.  32  S.,  R.  2  E.,  Oregon^  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 30 

Sugar  pine 1 

Red  fir - 60 

White  fir - 6 

Incense  cedar .3 

Oaks,  etc 2.  7 

Township  32  South,  Range  3  East. 

This  township  consists  of  level  bottom  lands  in  the  Eogue  River 
Valley,  with  portions  of  the  Mill  Creek  and  Red  Blanket  bottoms  and 
benches. 

The  forest  is  of  massive  proportions,  but  its  uniformity  is  broken 
by  numerous  patches  of  young  red-fir,  j^ellow-pine,  and  lodgepole-pine 
stands,  which  are  reforestations  after  ancient  fires — that  is,  of  fires 
which  burned  within  the  last  eighty  or  one  hundred  years.  Settle- 
ments along  the  Mill  Creek  bottoms  have  made  inroads  in  the  forest. 
Modern  fires  have  burned  chiefly  along  Red  Blanket  Creek. 

The  mill  timber  is  excellent  and  easy  of  access.  Much  of  the  red  fir 
and  sugar  pine  run  from  5  to  7  feet  basal  diameters,  with  clear  trunks 
70  feet  in  length. 

Reproduction  is  good;  soil  is  chiefly  a  pumice  sand. 

Forested  and  other  areas  in  T.  32  S.,  R.  3  E.,  Oregon. 

Acres. 

Forested  area 17,  940 

Nonforested  area  (burned  4,000;  meadows  and  glades,  1,100) 5, 100 

Badly  burned  area 3,  000 

Logged  area  (culled  over) 2,  500 

Total  stand  of  timber  in  T.  32  S.,  R.  3  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

5.7 
28.5 

1.4 
63 

1.4 

Feet  B.  M. 
20,  000,  000 
100,  000,  000 

5,  000,  000 
220,  000,  000 

5,  000,  000 

Feet  B.  M. 

45,  000,  000 

100,  000,  000 

6,  000,  000 

286,  000,  000 

12,  240,  000 

3,  000,  000 

Sugar  pine 

White  pine 

Red  fir 

White  fir 

Western  hemlock  . 

Total 

350,  000,  000 

452,  240,  000 
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Cumposition  of  farcfit  in  T.  32  S.,  11.  3  E.,  Oregon,  mcludin<j  treea  of  all  species  wWi  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 9 

Su^ur  pine 22 

AVhite  pine 1 

Lodgepole  pine 1 

"Western  hemlock 5 

Red  fir 60 

White  fir 6 

Noble  fir Scattered  trees. 

Oaks,  etc 5 

Township  32  North,  Range  4  East. 

*, 

The  position  of  this  township  is  well  over  on  the  western  declivities 
of  the  Cascades.  It  comprises  rocky  and  mountainous  slopes  draining" 
partly  into  Red  Blanket  Canyon  and  partly  into  the  canyon  of  the 
Middle  Fork  of  Rogue  River.  The  southern  areas  are  especially  rocky 
and  broken,  a  point  named  Bessie  Rock  being  the  nucleus  for  a  system 
of  deeply  sculptured  ridges  and  canyons.  In  the  extreme  southern 
part  of  the  township,  where  the  ridges  that  center  in  Bessie  Rock 
break  off  to  the  canyon  of  the  Middle  Fork,  they  present  a  front  2,800 
feet  in  height.  The  soil  everywhere  is  thin  and  mostly  composed  of 
pumice.  Much  of  it  appears  to  have  been  washed  away  as  a  result  of 
forest  fires. 

The  drainage  channels  consist  of  the  middle  portions  of  Red  Blanket 
Creek  and  a  4  or  5  mile  section  of  the  Middle  Fork  of  Rogue  River. 
Red  Blanket  is  a  small  stream  and  carries  a  moderate  volume  of  water. 

The  township  contains  no  grazing  or  agricultural  lands  and  no  known 
mineral-bearing  areas. 

The  forest  belongs  wholly  to  the  alpine-hemlock  type.  Formerly 
many  of  the  stands  of  noble  fir  and  alpine  hemlock  must  have  been  oi 
fine  proportions.  Within  the  last  forty  years  fires  have  laid  low  most 
of  the  timber  and  damaged  that  which  still  stands  on  root.  The  fires 
have  been  hot  and  have  covered  a  large  area.  On  the  slopes  facing  the 
Middle  Fork  Canyon  one  may  look  up  and  down  for  miles  and  not 
see  many  trees.  On  most  of  the  burned-over  area  there  is  practically 
no  reforestation.  Brush  has  taken  the  place  of  the  forest  and  appar- 
ently is  in  permanent  possession. 

Most  of  the  mill  timber  is  of  small  dimensions  and  is  damasfed  bv 
fire.  Much  of  it  consists  of  no])le  fir.  On  the  south  side  of  Red 
Bhmket  there  is  now  and  then  a  stand  where  this  species  averages  30 
inches  in  diameter  at  the  base,  with  clear  trunks  30  to  40  feet  in  length. 

With  the  exception  of  limited  tracts  in  the  extreme  western  sections 
the  areas  of  the  township  am  inaccessible  for  logging  operations. 
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Forested  and  other  areas  in  T.  32  S.,  R.  4  E.,  Oregon. 

Acres. 

Forested  area 10,  040 

Nonforested  area  (burned ) 13,  000 

Badly  burned  area - - 13,  000 

Logged  area - None. 

Total  stand  of  timber  in  T.  32  S. ,  R.  4  E.,  Oregon. 


Species. 


White  pine 

Noble  fir 

Western  hemlock 
Alpine  hemlock . . 


Total 


Local  practice. 


Per  cent. 

5.8 

88.3 

2. 

3.9 


Feet  B.  M. 
3,  000,  000 
45,  000,  000 

1,  000,  000 

2,  000,  000 


51,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
5,  000,  000 
90,  000,  000 
3,  000,  000 
7,  960,  000 


105,  960,  000 


Composition  of  forest  in  T.  32  S.,  R.  4  E.,  Oregon,  including  trees  of  all  species  with  basal 

.    -  diameters  of  4  inches  and  upward. 

Per  cent. 

White  pine 2 

Red  fir Inconsiderable. 

Alpine  fir Inconsiderable. 

Noble  fir , 88 

Western  hemlock 3 

Alpine  hemlock 5 


Township  32  South,  Eange  5  East. 

This  township  occupies  areas  on  the  summit  and  western  slopes  of 
the  Cascades  with  the  exception  of  a  few  hundred  acres  in  the  north- 
east and  southeast  angles,  which  overlap  on  the  eastern  side  of  the 
range.  The  summit  of  the  Cascades  strikes  through  the  township 
from  north  to  south  along  its  east  line.  In  the  northern  and  in  the 
southern  portions  the  summit  is  a  broad,  pumice-covered  level  in  some 
places  a  mile  in  width  with  only  a  few  low  combs  interrupting  the  flat 
surface.  In  the  central  portions  many  cross  ridges  and  isolated 
rocky  buttes  break  up  the  summit  level  of  the  range  into  an  irregular, 
comparatively  narrow  crest.  Most  of  the  township  consists  of  a  basin- 
like tract  hemmed  in  on  the  north,  east,  and  south  by  terraced  lava 
flows  which  had  their  origin  partly  in  Union  Peak,  a  volcanic  center  in 
the  next  township  north,  partly  in  various  vents  along  the  main 
summit  in  the  central  and  southwestern  areas  of  the  township. 

The  drainage  from  the  township  is  small  in  volume.     Most  of  it  is 
carried  by  Red   Blanket  Creek,  which  has  its  rise  in  the  eastern  sec 
tions.     An  insigniflcant  quantity  finds  its  way  into  the  Middle  Fork  of 
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RogiK*  Kivcr.  Evidently  the  larger  portion  of  the  annual  precipita- 
tion which  falls  on  th(^  areas  of  the  township  sinks  in  the  loose  pum- 
ice and  lissured  Itna  and  is  lost  to  view. 

No  agricultural  lands  exist  in  the  township.  The  grazing  areas 
contain  in  the  aggregate  1,500  acres  and  consist  exclusivelv  of  fire 
glades  which  are  reforesting  more  or  less  rapidly.  Cattle  and  sheep 
were  pastured  in  the  township  in  former  years.  None  have  been  there 
in  recent  years. 

The  forest  is  of  the  alpine-hemlock  type  throughout.  It  occurs  in 
stands  of  many  different  ages,  each  group  or  aggregation  occupying 
small  areas  surrounded  and  separated  by  extensive  tracts  of  ])urned- 
over  ground.  Fires  of  modern  times  have  destroyed  60  per  cent  of 
the  forest.  Not  all  of  the  fire  glades  and  burned-over  tracts  are  due 
to  the  white  man.  Very  many  date  back  to  the  Indian  occupancy. 
The  township  appears  to  have  been  peculiarly  exposed  to  forest  fires 
from  as  far  back  as  it  is  possible  to  trace  the  histor}^  of  the  present 
forest.  Reforestations  consist  of  lodgepole  pine  and  alpine  hemlock, 
the  former  species  predominating.  Owing  to  the  altitude  at  which 
the  township  is  situated,  6,000  feet  in  the  mean,  brush  growths  after 
fires  are  lacking.  If  a  return  to  forest  cover  does  not  take  place,  then 
the  ground  either  remains  bare  of  vegetation  or  a  thin  interrupted 
sward  of  sedge  and  grass  comes  in. 

Most  of  the  mill  timber  is  of  inferior  quality,  besides  being  com- 
posed of  species  of  no  value  from  the  lumberman's  point  of  view. 
The  altitude  of  the  region  averages  too  great  for  extensive  stands  of 
large  timber  in  this  latitude,  but  occasional  stands  of  alpine  hemlock, 
200  to  300  years  old,  exhibit  fine  proportions.  At  this  elevation  the 
species  usually  grows  in  close  groups,  composed  of  10  or  20  individ- 
uals collected  together  on  what  appears  to  be  a  common  root.  Such 
close  growth  develops  clear  trunks,  although  not  commonly  of  large 
diameters.  Stands  of  this  character  sometimes  run  as  high  as  25,000 
feet  B.  M.  per  acre.     Their  extent  is,  however,  quite  limited. 

The  areas  of  the  township  are  inaccessible  for  logging  operations, 
and  no  mineral-bearino-  o-round  is  there  known  to  occur. 


Forested  and  other  areas  in  T.  32  S. ,  R.  5  E.,  Oregon. 

Acres. 

Forested  area 11,  440 

Badly  burned  area  (nonforested,  deforested  by  fires) 11,  ()l)0 

Logged  area None. 
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Total  stand  of  timber  in  T.  32  S.,  E.  5  E.,  Oregon. 


Species. 


White  pine 

Noble  fir 

Western  hemlock  . 
Alpine  hemlock . . . 
Engelmann  spruce 

Total 


Local  practice. 


Per  cent.  Feet  B.  M. 

3.  5     i       1,  300,  000 
26.  8  10,  000,  000 


Michigan  i)rac 
tice. 


69. 


26,  000,  000 


37,  300,  000 


FeetB.  M. 

1,900,000 

14,  000,  000 

600, 000 

52,  000,  000 

460,  000 


68,  960,  000 


Composition  of  forest  in  T.  32  S.j  R.  5  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  <f  4  inches  and  upward. 

Per  cent. 

White  pine 1 

Noble  fir 12 

Alpine  fir ■ 2 

Lodgepole  pine 15 

Alpine  hemlock 68 

Other  species 2 

Township  32  South,  Range  6  East. 

The  position  of  this  township  is  on  the  eastern  slope  of  the  Cascades. 
The  western  portion  consists  of  a  strip  of  the  summit  of  the  range. 
It  is  pmiiice  covered  throughout,  level  in  some  places,  while  in  others 
it  is  made  up  of  lava  combs,  with  one  conspicuous  truncate  volcanic 
cone  locallv  known  as  "  Goose  Nest." 

The  central  portions  consist  of  many  lava  terraces  and  low  ridges, 
the  whole  constituting  a  long  gradual  slope  to  the  foot  of  the  range. 
The  eastern  sections  comprise  flat,  level  tracts  but  slightly  elevated 
above  the  marshy  tracts  at  the  north  end  of  Upper  Klamath  Lake, 
which  barely  reach  beyond  the  lines  of  the  township  in  the  southeast 
angle. 

With  the  exception  of  a  few  insignificant  springs,  the  township 
possesses  no  visible  stream  within  its  boundaries.  The  northeastern 
portions  are  intersected  by  Anna  Creek,  a  stream  heading  in  the  town- 
ship adjoining  on  the  north.  Where  the  stream  enters  the  township 
its  bed  is  sunk  in  a  canyon  350  to  400  feet  in  depth,  with  nearly  per- 
pendicular walls,  and  having  a  width  of  about  100  yards  at  its  brink. 
After  emerging  from  the  lava  flows  and  terraces  in  which  the  canyon 
is  sunk,  the  stream  flows  the  balance  of  the  way  through  the  township 
in  a  channel  with  banks  10  to  15  feet  in  height.  Its  water  is  used  bv 
settlers  in  the  adjoining  township  on  the  east  for  purposes  of  irrigation. 

The  township  has  a  small  amount  of  land  which,  when  cleared  and 
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irripited,  can  be  used  for  grazing  and  agricultural  purposes.  The 
total  amount  is  in  the  neighborhood  of  1,000  acres.  At  present  the 
tract  carries  an  open  and  scattered  growth  of  3'ellow  and  lodgepole 
pine.  There  is  a  thin  sward  of  grass  and  sedge  among  the  trees,  and 
thv  land  is  at  present  utilized  for  a  cattle  range. 

No  mineral-bearing  areas  are  known  to  occur. 

The  forest  consists  of  stands  of  yellow-pine  and  alpine-hemlock 
types.  It  is  fire  marked  throughout.  Most  of  the  old  and  standard 
growth  of  alpine-hemlock  type  has  long  since  been  burned,  and 
reforestations,  made  up  of  lodgepole  pine,  white  pine,  and  alpine  hem- 
lock, of  small  size  and  in  dense,  thick  stands,  have  taken  the  place  of 
the  former  forest.  The  stands  of  yellow-pine  type  have  been  griev- 
ously thinned  by  the  fires,  and  dense  masses  of  underbrush,  composed 
almost  exclusivel}^  of  the  vellum-leaved  ceanothus,  have  occupied  the 
place  of  the  burned  forest. 

The  only  mill  timber  in  the  township  of  any  commercial  value  at 
the  present  time  is  the  yellow  pine.  It  is  only  of  medium  quality, 
being  defective  from  fire  sears  and  unusually  knotty  in  the  trunk.  It 
is  easv  of  access,  as  it  grows  only  on  the  lowest  levels.  The  white  fir 
is  generally  too  knotty  and  short  of  trunk  to  be  of  any  value;  besides 
a  large  proportion,  fully  50  per  cent,  is  defective,  owing  to  rot  induced 
by  fire.  The  logging  operations  have  been  confined  to  culling  the 
sugar  pine  for  the  use  of  settlers  in  adjoining  townships  to  the  east. 

The  area!  and  timber  estimates  for  the  township  are  as  follows: 

Forested  and  other  areas  in  T.  32  S.,  R.  6  E.,  Oregon. 

Acres. 

Forested  area 20,  440 

Nonforested  area  (meadows,  glades,  and  agricultural) 2,  600 

Badly  burned  area 5,  000 

Logged  area  (culled  over) : 1 ,  000 

T'otal  stand  of  timber  in  T.  32  S.,  R.  6  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
76.3 

Feet  B.  M. 
42,  000,  000 

Feet  B.  M. 
65,  000,  000 

3,  000,  000 
30,  000,  000 

1,  480,  000 
10,  000,  000 

White  pine 

White  fir 

Noble  fir 

18.2 

10,000,000 

Alpine  hemlock 

5.4 

3,  000,  000 

Total 

55,  000,  000 

109,  480,  000 

LEiBERG.]  CASCADE    RANGE    AND    ASHLAND    RESERVES.  351 

Composition  of  forest  in  T.  32  S.,  B.  6  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 24 

Sugar  pine Scattered  trees. 

White  pine 2 

Lodgepole  pine 30 

Engelmann  spruce Scattered  trees. 

Cottonwoods,  etc - 1 

Red  fir Scattered  trees. 

Noble  fir 1 

White  fir ^ 6 

Alpine  fir 1 

Alpine  hemlock 37 

Township  32  South,  Range  7i  East. 

This  township  is  situated  east  of  the  Cascade  main  range.  It  con- 
sists of  low  pumice-covered  lava  slopes  and  rido'es  in  the  western  areas 
and  of  marshy  tracts  in  the  central  portions,  which  rise  into  low  lava 
plateaus  or  ridges  in  the  eastern  sections. 

Fires  have  run  everywhere  throughout  the  forest  stands  in  the  town- 
ship, producing  lodgepole-pine  and  brush  growths. 

The  mill  timber  occurs  as  a  fairly  solid  body  in  the  eastern  sections, 
and  as  scattered  aggregations  intermixed  with  much  lodgepole  pine 
elsewhere.     It  is  of  medium  quality  and  eas}^  of  access. 

Forested  and  other  areas  in  T.  32  S.,  R.  7^  E.,  Oregon. 

Acres. 

Forested  area 16,  640 

Nonforested  area  (marsh,  meadow,  and  agricultural) 6,  400 

Badlv  burned  area 7,  500 

Logged  area 800 

Total  stand  of  timber  in  T.  32  S.,  R.  7^  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

83.3 

8.3 

8.3 

Feet  B.  M. 
50,  000,  000 
5,000,000 
5,  000,  000 

Feet  B.  M. 
65,  000,  000 

6,  000,  000 

15,  000,  000 

300,  000 

Sugar  pine 

White  fir 

Incense  cedar       

Total 

60,  OCO,  000 

85,  300,  000 
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Cuuipositioii  of  forest  in  T.  :hi  S.,  7i.  To  E.,  Orego)),  itidiidimj  trees  of  all  species  icitJi  hasal 

diameters  of  4  inches  and  upward. 

I'd-  cent 

Yellow  piiu' 70 

Sugar  pine 1 

AVhite  pine Scattered  trees  along  Anna  Creek. 

Lodgepole  i)ine 15 

Red  fir Scattered  trees  along  Anna  Creek. 

White  fir 13.  5 

Incense  cedar 

Cottonwoods 


} 


Township  32  South,  Range  T  East. 

This  township  is  situated  east  of  the  Cascade  Range,  and  consists  of 
a  rolling'  plateau,  pumice  covered,  furrowed  by  shallow  ravines,  and 
ridged  here  and  there  by  low  spurs  extending  from  the  Cascades. 

The  forest  is  fire  marked  throughout.  Result  of  the  fires  is  sup- 
pression of  undergrowth  and  seedling  and  sapling  growth,  with  forma- 
tion of  lodgepole-pine  stands  along  the  slopes  and  in  the  bottoms  of 
the  ravines. 

The  mill  timber  is  chiefly  yellow  pine.  Except  for  the  fire  marks 
the  pine  is  fair  in  appearance,  but  the  timber  when  sawed  is  found  to 
be  knotty  with  twisted  grain.  This  is  a  common  defect  inherent  in 
all  yellow  pine  east  of  the  Cascades  in  this  region,  and  is  due  to  the 
very  open  growth  caused  by  the  frequentl}^  repeated  fires  of  the  past 
and  present  times. 


Forested  and  other  areas  in  T.  S2  S.,  B.  7  E.,  Oregon. 

Acres. 

Forested  area 20,  540 

Nonforested  area  (meadows  and  glades,  1,000;  burned,  1,000) 2,  000 

Badly  burned  area 1 ,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  32  X,  A\  7  E.^  Oregon. 


Species. 


Local  practice. 


Yellow  pine 
Sugar  pine. . 
White  fir  . . . 


Per  cent. 

94.6 

5.4 


Total 


Feet  B.  M. 
140,  000,  000 
8,  000,  000 


148,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  3L 
160,  480,  000 
9,  440,  000 
18,880,000 


188,800,000 
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Composition  of  forest  in  T.  S2  S.,  R.7  E.,  Oregon,  including  trees  of  all  species  tvith  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 64 

Sugar  pine - 5 

Lodgepole  pine 5 

White  fir 30 

DeciduouH  species 5 

Township  32  South,  Range  8  East. 

This  township  is  situated  east  of  the  Cascade  Range.  It  comprises 
marsh  lands,  nonforested,  wet  and  swampy  areas,  and  broad  flats  in  the 
northern  and  central  areas;  volcanic  buttes  and  slopes  covered  with 
pumice  in  the  southern  sections. 

The  low  lands  carry  stands  of  almost  pure  lodgepole-pine  growths; 
the  areas  at  higher  levels  carry  stands  of  yellow  pine.  The  yellow- 
pine  forest  is  fire  marked  throughout  with  resultant  suppression  of 
underbrush  and  young  forest  growth,  and  extensive  fire  searing  of  the 
larger  trees.  The  lodgepole  pine  is  here  not  the  result  of  fires,  but  is 
the  primary  coniferous  growth  on  land  too  wet  to  bear  any  other. 

The  mill  timber  is  of  poor  quality  and  occurs  on  the  hills  and 
slopes  in  the  southern  sections.     It  is  eas}^  of  access  from  Klamath 

Marsh. 

Forested  a,nd,  other  areas  in  T.  32  S.,  R.  8  E.,  Oregon. 

Acres. 

Forested  area 18,  240 

Nonf orested  area  (marsh  and  meadow ) 4,  800 

Logged  area None. 

Total  s^and  of  timber  in  T.  82  S.,  R.  8  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yel  low  pine 

Per  cent. 
100 

Feet  B.  M. 
22,  000,  000 

Feet  B.  M. 
34,  560,  000 

Compositon  of  forest  in  T.  82  S.,  R.  8  E.,  Oregon,  including  trees  of  all  .species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 15 

Lodgepole  pine 85 

Township  32  South,  Range  9  East. 

This  township  is  situated  east  of  the  Cascades  and  comprises  in  the 
western  and  central  areas  wet  or  swampy  lands,  in  some  places  perma- 
nently covered  with  water,  in  others  intermittently  wet  and  dry.  It 
carries  stands  of  small-growth  lodgepole  pine  or,  where  too  wet,  pro- 
duces marsh  grass,  sedge,  rush  or  tule. 
21  GEOL,  pt  5 23 
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Tho  eastern  areas  consist  of  low,  pumice-covered  hills  and  slopes, 
volcanic  in  their  origin,  carrying  moderately  heavy  stands  of  yellow 
piiu^  of  medium  (quality,  short  bodied  and  with  diameters,  for  the  mill 
timber,  of  from  '20  to  30  inches;  25  per  cent  of  the  stand  is  worthless 
in  the  lower  0  feet  of  trunk  owing  to  fire  sears. 

The  mill  timber  is  easy  of  access. 


Forested  and  other  areas  in  T.  32  S.,  R.  9  E.,  Oregon. 


Acres 


Forested  area 14,  000 

Nonforested  area  (marsh  and  meadow) 9,  040 

Logged  area None. 

Total  stand  of  timber  in  T.  82  S.,  R.  9  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice, 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
50,  000,  000 

Feet  B.  M. 
98,  000,  000 

Composition  of  forest  in  T.  32  S.,  R.  9  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 40 

Lodgepole  pine 60 


Township  32  South,  Range  10  East. 

This  township  is  situated  east  of  the  Cascade  Range,  and  consists  of 
low,  pumice-covered  hills  of  volcanic  origin,  lying  between  Klamath 
Marsh  and  Williamson  River. 

The  forest  is  fire  marked  throughout.  The  eastern  areas  contain 
areas  of  grassy  swales,  branching  out  from  the  Williamson  River  bot- 
toms, thinly  covered  with  scattered  stands  of  lodgepole  pine.  The 
higher  levels  carry  good  stands  of  a  fair  quality  of  yellow  pine,  easy 
of  access. 

Forested  and  other  areas  in  T.  32  S.,  R.  10  E,,  Oregon. 

Acres. 

Forested  area _ 23,040 

Nonforested  area  (thin  stands  of  lodgepole  pine) 3,000 

Logged  area None. 

Total  stand  of  timber  in  T.  32  S.,  R.  10  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
120,  000,  000 

Feet  B.  M. 
154,  800,  000 
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Composition  of  forest  in  T.  32  S.,  R.  10  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 90 

Lodgepole  pine .., 10 

Township  32  South,  Range  11  East. 

This  township  is  situated  east  of  the  Cascades,  and  comprises  in  the 
western  and  southern  areas  flat,  pumice-covered  bottom  lands  border- 
ing the  Williamson  River,  nonforested,  and  producing  large  quan- 
tities of  forage.  The  eastern  portions  of  the  township  are  formed  of 
rolling,  pumice-covered  lava  hills,  radiating  from  the  Yamsay  Range, 
and  bear  stands  of  yellow  pine,  easy  of  access,  of  medium  quality, 
much  cut  up,  and  intersected  by  stands  of  lodgepole  pine,  which  are 
reforestations  after  fires.  These  lodgepole  growths  have  been  badly 
burned  in  recent  years.     The  yellow  pine  is  fire  marked  throughout. 

Forested  and  other  areas  in  T.  32  S. ,  R.  11  E. ,  Oregon. 

Acres. 

Forested  area 15,  340 

Nonforested  area  (burned,  2,000;  marsh  and  meadow,  5,700) 7,  700 

Badly  burned  area 4,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  32  S. ,  R.  11  E. ,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
70,  000,  000 

Feet  B.  M. 
88,  000,  000 

Composition  of  forest  in  T.  32  S. ,  R.  11  E. ,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 75 

Lodgepole  pine 25 

Township  32  South,  Range  12  East. 

The  lands  in  this  township  comprise  low,  rolling,  pumice-covered 
slopes  situated  on  the  eastern  declivities  of  the  Yamsay  Range. 

The  mill  timber  is  exclusively  yellow  pine,  fire  marked  throughout, 
easy  of  access  from  the  Sycan,  hence  from  the  Sprague  River  Valley; 
of  medium  quality,  much  intersected  by  lodgepole-pine  reforestations 
after  fires;  the  lodgepole  stands  extensively  invaded  by  recent  fires 
which  have  utterly  destroyed  them  in  many  places,  giving  rise  to  fire 
glades  chiefly  covered  with  brush. 
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Forexicd  mnl  otlicr  <(r<'(i,'<  in  T.  ,)2  S.,  Ii.  12  K.,  Orcf/on. 

Acres. 

Forested  area '. 23,  040 

Badly  burned  area 5,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  32  S.,  R.  12  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
175,  000,  000 

Feet  B.  M. 
197,  800,  000 

Composition  of  forest  in  T.  32  S. ,  R.  12  E. ,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 85 

Lodgepole  pine 14,5 

White  fir,  etc Scattered  trees. 

Township  32  South,  Range  13  East. 

This  township  consists  of  low,  pumice-covered  lava  slopes  in  its 
western  areas  belonging  to  the  Yamsay  Range.  The  central  portions 
comprise  flat  or  gently  rolling,  pmiiice-covered  levels,  while  the  eastern 
sections  consist  of  marshy  tracts  belonging  to  Sycan  Marsh. 

The  higher  levels  of  the  Yamsay  Range  carry  stands  of  yellow  pine 
of  medium  quality;  the  intermediate  levels  bear  lodgepole-pine 
growths  which  are  mostly  reforestations  after  ancient  fires,  but  are 
extensively  invaded  by  fires  of  modern  origin. 

Forested  and  other  areas  in  T.  32  S. ,  R.  13  E. ,  Oregon. 

Acres. 

Forested  area 14,  040 

Nonf crested  area  ( marsh ) 9,  000 

Badlv  burned  area 2,  600 

Logged  area None. 

Total  stand  of  timber  in  T.  32  S.,  R.  13  E.,  Oregon. 


Species. 


Yellow  pine 


Local  practice. 


Per  cent. 
100 


Feet  B.  M. 
75,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  31. 
91,500,000 


Composition  of  forest  in  2\  32  S.,  R.  13  E.,  Oregon,  including  trees  of  all  species  witli  basal 

diameters  of  4  inches  and  upward. 


Yellow  pine  . . 
Lodgepole  pinc^ 


Per  cent. 
35 
65 
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Township  32  South,  Range  l^t  East. 

This  township  comprises  chiefly  marsh  lands  belonging  to  the  Sycan, 
and  is  situate  east  of  the  Yamsay  Range.  It  was  not  personally  exam- 
ined, but  was  estimated  from  information. 

Forested  and  other  areas  in  T.  32  S. ,  R.  14  E. ,  Oregon. 

Acres. 

Forested  area 13,  040 

Nonforested  area  (marsh ) 10,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  82  S. ,  R.  14  E. ,  Oregon. 


Species, 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
18,  000,  000 

Feet  B.  M. 
32,  000,  000 

Composition  of  the  forest  in  T.  32  S.,  R.  14  E.,  Oregon,  including  trees  of  all  species  with 

basal  diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 10 

Lodgepole  pine 90 

Township  33  South,  Range  2  West. 

This  township  was  not  examined  personally,  but  was  estimated  from 
information. 

Forested  and  other  areas  in  T.  33  S. ,  R.  2  W.,  Oregon. 

Acres. 

Forested  area 22,  040 

Nonforested  area 1,  000 

Logged  area  (culled) 3,  000 

Badly  burned  area 6, 000 

Total  stand  of  timber  in  T.  33  S. ,  R.  2  W.,  Oregon. 


Species. 

Local  practice. 

Micliigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

77 
23 

Feet  B.  M. 
20,  000,  000 
6,  000,  000 

Feet  B.  M. 
40,  000,  000 
11,000,000 

Red  fir 

Total 

26,  000,  000 

51,  000,  000 
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ToAvxsHip  33  South,  Range  1  West. 

This  township  comprises  chiefly  terminations  of  spurs  coming-  into 
the  Rogue  River  Valley  from  the  Umpqua-Rogue  River  divide. 

Near  the  Rogue  River  the  ridges  and  slopes  are  low  and  rocky,  with 
light  stands  of  timber  much  mixed  with  man}^  oak  copses.  Farther 
back  from  the  river  the  ridges  grow  higher,  with  less  oak  and  heavier 
stands  of  pine  and  iir.  Along  the  creeks  and  on  the  benches  near  the 
river  are  settlements  in  clearings.  Fires  have  run  throughout,  and  20 
per  cent  of  the  timber  has  been  culled  and  cut  for  domestic  and  saw- 
mill uses. 

The  mill  timber  remaining  is  of  medium  quality.  Most  of  the  red 
fir  is  of  small  diameters  and  the  yellow  pine  is  usually  short  bodied. 


Forested  and  other  areas  in  T.  33  S. ,  R.  1  ^^'. ,  Oregon. 


Acres. 


Forested  area 20,  240 

Nonforested  area  (glades  and  agricultural) 2,  800 

Badly  burned  area 3,  500 

Logged  area  (culled ) 7, 000 

Total  stand  of  timber  in  T.  33  S.,  R.  1  W. ,  Oregon. 


Species. 


Yellow  pine 
Sugar  j^ine . . 
Red  fir 


Total 


Local  practice. 


Per  cent. 

59.4 

4.7 

35.9 


Feet  B.  M. 
38,  000,  000 

3,  000,  000 
23,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
60,  000,  000 

3,  000,  000 
47,  000,  000 


64,000,000     j  110,000,000 


Composition  of  forest  in  T.  33  S.,  JR.  1  Tf . ,  Oregon,  including  trees  of  all  species  vnth  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 40 

Sugar  pine 4 

Red  fir 53 

Oak,  madrona,  etc 6.  6 


Township  33  South,  Range  1  East. 

Rogue  River  runs  through  this  township  in  a  southwesterly  direction, 
and  the  region  comprises  chiefly  rocky  and  steep  slopes  on  both  sides 
of  the  river. 

The  forest  has  been  extensively  burned  in  recent  times,  and  large 
areas  are  brush  covered  in  consequence. 

The  mill  timber  is  badly  fire  marked  and  is  of  inferior  quality  as  a 
whole. 
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Forested  and  other  areas  in  T.  33  S.,  B.  IE.,  Oregon. 

Acres. 

Forested  area 18,  640 

Nonforested  area  (agricultural  and  meadow,  3,000;  burned,  1,400) 4,  400 

Badly  burned  area 9,  600 

Logged  area  (culled) 2,  500 

Total  stand  of  timber  in  T.  33  S.,  R.  IE.,  Oregon. 


Species. 


Yellow  pine  . 

Sugar  pine 

Red  fir 

White  fir 

Incense  cedar 

Total . . 


Local  practice. 


Per  cent. 

34.1 

6.8 

59.1 


Feet  B.  M. 
15,  000,  000 

3,  000,  000 
26,  000,  000 


44,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
20,  520,  000 

3,  000,  000 
33,  000,  000 

1,  500,  000 
500,  000 


58,  520,  000 


Composition  of  forest  in  T.  33  S.,  R.  IE.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 30 

Bugar  pine 5 

Red  fir 64. 

White  fir 

Incense  cedar 

Oak 

Madrona 


5.5 


Township  33  South,  Range  2  East. 

The  northern  areas  of  the  township  consist  of  rocky,  bare,  or 
sparsely  timbered  slopes  draining  southward  into  Rogue  River.  The 
southern  portions  comprise  moderately  high  and  steep  slopes  draining 
partly  into  Rogue  River,  partly  into  Big  Butte  Creek. 

Half  of  the  township  is  fire  marked,  the  destruction  having  been 
the  greatest  in  the  northern  portion.  The  timber  on  these  tracts  is 
small  and  of  little  value.  The  southern  sections  contain  heavy  bodies 
of  red  fir  of  large  growth  with  intermixed  patches  of  sugar  pine,  most 
of  which  are  veterans. 


Forested  and  other  areas  in  T.  33  S.,  R.  2  E.,  Oregon. 


Acres. 


Forested  area 20,  540 

Nonforested  area  (glades  and  agricultural ) 2, 500 

Badly  burned  area 1,  800 

Logged  area 500 
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Total  stand  of  timber  In  T.  oS  >S.,  7v.  2  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

12 

2.7 

80,6 

3.3 

.4 

1 

Feet  B.  M. 

18,000,000 

4,  000,  000 

121, 000,  000 

5, 000,  000 

500,  000 

1,  500,  000 

Feet  B.  M. 

24,  000,  000 

4,  600,  000 

156,  000,  000 

16,  000,  000 

800,  000 

2,  400,  000 

Suyrar  iiine 

Red  fir 

White  fir 

Incense  cedar 

Western  hemlock 

Total 

150,  000,  000 

203,  800,  000 

Compofdtion  of  forest  in  T.  33  S.,  R.  2  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upymrd. 

Per  cent. 

Yellow  pine 12 

Sugar  pine 2 

Red  fir 75 

White  fir 8 

Incense  cedar 

Western  hemlock 

Yew ^3 

Oak,  madrona 


Township  33  South,  Range  3  East. 

This  township  consists  of  a  plateau  region  bordering  the  South  and 
the  Middle  Fork  of  Rogue  Riv^er  and  the  nearly  level  country  between 
these  two  forks,  together  with  a  broken  region  in  the  southern  areas 
draining  into  the  waters  of  Big  Butte  Creek. 

The  northern  and  central  areas  bear  a  forest  of  very  massive  pro- 
portions; the  southern  sections  carry  stands  which  are  comparatively 
light  and  much  broken  by  grassy  glades  and  brush  growths  after  fires 
in  recent  times.  Red  fir  predominates.  It  is  largely  composed  of 
standards,  with  here  and  there  a  group  of  veterans,  frequentl}^  with 
diameters  up  to  8  feet.  The  sugar  pine  occurs  throughout  and  is 
chiefly  composed  of  veteran  stands.  Reforestations  in  the  southern 
areas  show  a  rcmarkal^ly  largo  percentage  of  white  pine,  which,  how- 
ever, is  limbv  and  knottv. 

The  forest  in  this  township  is  much  the  heaviest  in  all  the  country 
covered  by  this  report,  and  shows  to  some  extent  the  capacity  of  the 
region  in  the  line  of  forest  growth  where  reasonably  free  from  destruc- 
tive fires.  But  heavy  as  is  the  forest  it  can  not  be  considered  as 
representing  a  ''  fully  stocked"  area.  Fires  l)urned  here  last  summer, 
destroying  much  timber.     They  owed  their  origin  to  deer  hunters. 
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To  obtain  a  hundred  or  two  hundred  pounds  of  venison  several  mil- 
lions of  feet  of  timber  were  destroyed. 

Forested  and  other  areas  in  T.  33  S. ,  R.  3  E.,  Oregon. 

Acres. 

Forested  area 19,  840 

Nonforested  area  (burned,  2,500;  glades,  700) 3,  200 

Badly  burned  area 4,  200 

Logged  area  (culled  for  domestic  purposes) 600 

Total  stand  of  timber  in  T.  33  S.,  R.  3  E.,  Oregon. 


species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

1.7 

15.6 

.5 

77.5 

3.5 

.5 

.6 

Feet  B.  M. 

10,  000,  000 

90,  000,  000 

3,  000,  000 

450,  000,  000 

20,  000,  000 

2,  000,  000 

3,  000,  000 

Feet  B.  M. 
16,  000,  000 
99,  500,  000 

6,  000,  000 

610,  500,  000 

65,  000,  000 

3,  000,  000 

6,  880,  000 

Sugar  pine 

White  pine 

Red  fir 

White  fir 

Incense  cedar. 

Western  hemlock 

Total 

578,  000,  000 

806,  880,  000 

Composition  of  forest  in  T.  33  8. ,  R.  3  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 2 

White  pine 2 

Sugar  pine 12 

Red  fir 75 

AVhite  fir 10 

Incense  cedar 1 

Western  hemlock 2 

Yew  and  madroiia 5 


Township  33  South,  Range  4  East. 

This  township  is  situated  wholly  on  the  western  slope  of  the  Cas- 
cades, its  areas  consisting  almost  entirely  of  a  series  of  broad,  fiat 
terraces  between  the  Middle  Fork  and  South  Fork  of  Rogue  River. 
The  canyons  of  these  streams  are  sunk  300  or  400  feet  below  the 
terrace  levels,  but  where  the  terraces  end  on  the  north  side  of  the 
Middle  Fork  a  lava  rim  rises  to  a  height  of  2,000  feet  above  the 
bottom  of  the  canyon. 

There  are  no  agricultural  or  grazing  lands  in  the  township. 

The  run-off  flows  out  by  way  of  the  two  Rogue  River  forks.  There 
are  no  other  streams.     They  carry  a  large  volume  of  water,  have  a 
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swift  current,  and  their  beds  are  littered  with  large  bowlders.  The 
South  Fork  is  much  the  worse  in  this  respect,  as  it  heads  in  regions 
that  have  been  subjected  to  intense  glaciation. 

The  forest  belongs  to  the  red-fir  t3^pe.  It  has  been  terribly  devas- 
tated ])y  tires  of  modern  origin  and  contains  but  a  fraction  of  the  mill 
timber  that  it  formerly  did.  Owing  to  its  location  between  the  two 
forks  of  Rogue  River  access  to  it  for  purposes  of  logging  is  extremely 
difficult. 

Forested  and  other  areas  in  T.  33  S.,  R.  4  E.,  Oregon. 

Acres. 

Forested  area 13, 140 

Nonfo rested  area  ( chiefly  burns ) 9,  900 

Badly  burned  area 11,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  33  S.,  R.  4  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

Feet  B.  M. 

Feet  B.  M. 

1,  000,  000 

6,  500,  000 

108,  000,  000 

12,  480,  000 

Sugar  pine 

5 
95 

4,  000,  000 
76,  000, 000 

Red  fir 

White  fir 

Total 

80,  000,  000 

127,  980,  000 

Composition  of  forest  in  T.  33  S.,  R.  4  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine Scattered  trees. 

Sugar  pine 5 

White  pine Scattered  trees. 

Red  fir 80.  8 

White  fir 10.  2 

Incense  cedar,  yew,  etc 4 

Township  33  South,  Range  5  East. 

Twenty  thousand  acres  of  this  township  are  situated  on  the  west 
slopes  of  the  Cascades  and  about  3,000  acres  on  the  eastern  declivities. 
The  crest  line  of  the  range  lies  along  the  east  line  of  the  township, 
except  in  the  northeast  and  southeast  corners,  where  a  slight  deviation 
to  the  west  places  portions  of  the  township  on  the  eastern  slopes  of  the 
range. 

The  western  and  central  areas  consist  of  rocky  and  precipitous 
tracts.  Elspecially  noteworthy  in  this  respect  is  the  canyon  of  the 
Middhi  Fork  of  Rogue  River.  This  stream  heads  in  the  south-c(Mitral 
areas,  with  three  main  branches.     The  northern  one  lies  in  a  broad 
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shallow  canyon  not  particularly  remarkable,  but  the  southern  branch 
runs  in  a  canyon  that  has  for  its  west  or  southwest  wall  a  bluff  of  lava 
nearly  2,000  feet  in  thickness  or  height.  This  great  mass  appears  to 
have  issued  from  two  of  the  craters  belonging  to  the  group  of  five 
mentioned  as  occurring  in  T.  S-i  S.,  R.  5  E.  The  wall  of  lava  presents 
an  immense  front  to  the  east,  its  slopes  are  extremely  steep  and  rocky 
and  sparsel}^  covered  with  timber.  The  opposite  or  eastern  side  of 
the  canyon,  the  course  of  the  stream  being  northerly  in  this  township, 
consists  of  broken  terraces  and  spurs  having  a  moderately  easj^  gradi- 
ent to  the  summit  of  the  range.  In  the  northwest  corner  of  the  town- 
ship the  stream  bends  abruptl}^  to  the  west.  The  north  wall  of  the 
canyon  is  here  formed  by  the  front  of  a  mass  of  lava  projected  south- 
ward from  the  volcanic  area  around  Union  Peak  10  or  12  miles  to  the 
north.  The  front  of  this  lava  flow  has  a  thickness  from  the  bottom  of 
the  can3^on  to  its  summit  of  nearly  2,800  feet.  The  eastern  portions 
of  the  township  are  formed  by  the  summit  of  the  Cascades.  In  the 
southern  sections  the  summit  consists  of  a  steep,  narrow  ridge  of  lava 
which  ends  in  the  central  sections,  where  the  crest  is  either'a  succession 
of  narrow  lava  terraces  or  a  level  expanse,  in  some  places  fully  a  mile 
in  width.  In  the  southern  portions  of  the  township  begins  the  pumice 
deposit,  which  from  now  on  northward  covers  most  of  the  summit  and 
higher  slopes  of  the  range. 

The  run-off  from  this  township  is  large.  It  is  probably  greater  in 
volume  than  all  the  visible  drainage  from  the  twelve  townships  in  the 
reserve  south  of  this  one.  The  outflow  is  all  by  way  of  the  Middle 
Fork  of  Rogue  River.  Two  of  the  chief  affluents  of  the  fork  head 
directly  against  the  crest  of  the  Cascades.  The  southern  of  the  two 
branches  has  its  head  in  a  number  of  small  lakes  which  are  sunk  in 
the  hollows  of  various  extinct  craters.  The  northern  branch  origi- 
nates in  a  series  of  springs,  hundreds  in  number,  many  of  them  with  a 
large  volume  of  water.  They  issue  from  cracks  in  a  towering  bluff 
of  lava,  and  form  a  good  -sized  river  in  the  space  of  a  quarter  mile. 
In  addition  to  these  chief  branches  there  are  many  smaller  creeks  in 
the  township  which  feed  the  volume  of  the  Middle  Fork. 

No  land  fit  for  agriculture  exists  in  the  township  nor  anything  that 
can  properly  be  classed  as  grazing  lands.  Some  of  the  fire  glades 
bear  scant  growth  of  grass,  and  sedgy  margins  border  many  of  the 
little  creeks  near  the  summit  of  the  range.  No  cattle  or  sheep  are 
pastured  in  the  township.     None  of  the  areas  are  mineral  bearing. 

The  forest  is  strictly  of  the  alpine-hemlock  type.  It  has  been  badly 
burned  and  is  fire  marked  throughout.  More  than  half  of  it  is  burned 
to  the  extent  of  50  per  cent  and  over  and  25  per  cent  has  been  totally 
destroyed.  I  doubt  if  there  is  a  tract  of  forest  as  large  as  100  acres 
not  fire  marked.  Reforestation  is  extremely  scanty.  Where  the  forest 
has  not  been  completely  destroyed  a  thin,  sparse  growth  of  lodgepole 
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]V\\\('  and  jilpine  iK^iiilock  is  strug"glin^>'  to  maiiittiin  its6lt'  agiiinst  heavy 
snows  and  winds.  AVIkmm^  tho  timber  lias  siitl'en^d  total  destruction 
low  brush  oTowths  are  covering  the  ground.  The  most  })rominent  and 
abundant  species  of  brush  in  these  growths  is  the  thin-leaved  huckle- 
berrv — the  connnon  huckleberrv  of  all  this  regfion.  Alxmt  2,500  or 
3,000  acres  of  the  tow^nship  huva  been  transformed  from  forest  into 
a  huckleberr}^  patch. 

The  mill  timber  is  o-enerallv  of  small  stature  and  diameter.  An 
exception  is  the  alpine  hemlock  in  the  canyon  of  the  North  Branch  of 
the  ^Middle  Fork.  The  growth  is  remarkably  large,  but  is  overmature 
and  in  a  state  of  decav.  Much  of  the  stand  is  from  80  to  100  feet  in 
height,  2  to  3  feet  in  diameter  at  the  base,  with  clear  trunks  30  to  60 
feet  long.  Throughout  all  of  its  parts  the  township  is  entireh^  inac- 
cessible for  logging  operations. 

Forested  and  otJier  areas  in  T,  3S  S.,  R..5  E.,  Oregori. 

Acres. 

Forested  area 16,  540 

Noiiforested  area  ( l^are  rocks  700;  burned  5,800) 6,  500 

Badly  burned  area 9,  500 

Logged  area None. 

Tot((l  stand  of  timber  in  T.  S3  S.,  R.  5  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Alpine  hemlock 

Per  cent. 

84.4 
13 
2.6 

Feet  B.  M. 
65,  000,  000 
10,  000,  000 

2,  000,  000 

Feet  B.  M. 
108,  000,  000 
14,  300,  000 
2,  000,  000 

■^                 1 
Noble  fir 

Engelmann  spruce 

Total 

77,  000,  000 

124,  300,  000 

Composition  of  forest  in  T.  S3  S.,  Ji.  5  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Alpine  hemlock 85 

Noble  fir 12 

Lodgepole  pine 

Alpine  fir I  3 

Engelmann  spruce 

Tow^NSHir  33  South,  Ran(}k  6  East. 

This  townshi])  lies  almost  entirely  on  the  eastern  slope  of  the  Cas- 
cades, a  small  area  in  the  western  sections,  which  are  situated  on  the 
summit  of  the  i-ange,  overlapping  on  the  w^estern  slope.  The  sunnnit 
of  the  Cascades  here  consists  of  a  broad  pumice-covered  tract,  quite 
level   in  souk*  places,  in  other  localities  intersected  wdth  low  combs  of 
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lava  sloping*  off  toward  the  eastern  foot  of  the  range  in  a  succession 
of  narrow  terraces.  Dotting  the  summit  here  and  there  are  a  number 
of  small,  flat-topped  volcanic  cones  long  extinct,  but  geolog^ically  of 
recent  origin.  With  the  exception  of  steep  breaks  of  the  terraces 
and  ridg-es  along  the  summit  the  reg'ion  is  deeply  covered  with  a 
mantle  of  pumice  debris.  The  central  portions  of  the  township  con- 
sist in  part  of  terraced  lava  flows  from  the  main  range,  and  in  part 
of  great  spurs  of  volcanic  rock  ejected  from  vents  along  the  slopes  of 
the  range.  The  eastern  portions  comprise  flat,  muddy,  and  partly 
overflowed  lands  bordering  the  swampy  areas  which  fringe  the  north 
end  of  Upper  Klamath  Lake. 

The  run -off'  from  the  township  is  mostly  carried  by  Sevenmile 
Creek,  a  stream  heading  exactly  on  the  summit  of  the  Cascades  in  a 
low,  broad,  flat  saddle  to  the  northwest  of  Klamath  Point.  Its  head 
lies  close  up  against  the  headwaters  of  the  middle  of  the  three  branches 
of  the  Middle  Fork  of  Rogue  River.  The  topographical  arrangement 
of  the  region  is  such  that  it  would  be  an  easy  matter  to  cause  a  con- 
siderable volume  of  the  water  now  going  into  the  Middle  Fork  to  flow 
into  the  canyon  of  the  Sevenmile,  and  a  cut  50  or  75  feet  in  depth 
through  the  pumice  crest  of  the  range  would  divert  most  of  the  upper 
drainage  of  this  branch  of  the  Middle  Fork  over  to  the  eastern  slope. 
None  of  the  streams  in  the  township  is  utilized  for  irrigation  purposes. 

About  1,000  acres  in  the  northeast  sections  of  the  township  can  be 
put  to  grazing  and  agricultural  use.  Most  of  this  tract  is  covered 
with  lodgepole  pine,  and  portions  are  periodically  subject  to  overflow 
from  Sevenmile  Creek.  This  area  is  already  occupied  by  settlers. 
Outside  of  this  there  are  no  grazing  or  agricultural  lands  in  the 
township. 

All  three  of  the  forest  types  belonging  to  the  region  are  repre- 
sented. The  yellow-pine  type  is  the  prevailing  one  at  the  lowest  and 
middle  elevations.  The  red-fir  type  occurs  as  small  stands  interspersed 
among  the  yellow  pine.  At  all  the  higher  altitudes  alpine  hemlock  is 
the  prevailing  forest  type.  Fires  have  marked  the  entire  forested 
area  in  the  township,  and  have  swept  clean  of  living  timber  large 
tracts.  At  high  elevations  there  is  a  slow  reforestation  process  setting 
in,  with  lodgepole  pine  as  the  leading  component.  At  middle  and  low 
elevations  brush  growths  are  in  the  ascendanc}^  on  the  burned-over 
tracts. 

The  mill  timber  is  of  poor  quality  throughout.  Most  of  it  is  inac- 
cessible for  logging  operations. 

Forested  and  other  areas  in  T.  3S  S.,  R.  6  E.,  Oregon. 

Acres, 

Forested  area 12,  940 

Nonforested  area  (chiefly  the  result  of  fires)  10, 100 

Badly  burned  area 8,  000 

Logged  area None. 
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Total  i^ta)td  of  timber  in  T.  3S  S,,  R.  (>  K.,  Orer/on. 


Species. 


Yellow  pine 

vSugar  pine 

White  pine 

Red  fir 

White  fir 

Noble  fir 

Alpine  hemlock. . . 
Engelmann  spruce 

Total 


Local  practice. 


Per  cent. 
14.8 
11.1 

7.4 


11.1 
55.5 


Feet  B.  M. 
4,  000,  000 
3,  000,  000 
2,  000,  000 


3,  000,  000 
15,  000,  000 


27,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
8,  000,  000 
3,  000,  000 
2,  000,  000 
1,  000,  000 

10,  000,  000 
5,  000,  000 

23,  000,  000 
400,  000 


52,  400,  000 


Composition  of  forest  in  T.  33  S.,  R.  6  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 3 

Sugar  pine 1 

AA'hite  pine 8 

Lodgepole  pine 30 

Red  fir 1 

White  fir 15 

Noble  fir 10 


fir. 


Alpine 

Alpine  hemlock  . . . 

Engelmann  spruce . 


03 


39 


Township  33  South,  Range  7i  East. 


.1 


This  township  is  situated  east  of  the  Cascade  main  range.  The  east- 
ern areas  of  the  township  consist  of  a  level  or  slightly  rolling  lava 
plateau  elevated  600  or  700  feet  above  the  level  of  the  nearby  Upper 
Klamath  Lake.  This  tract  bears  a  moderately  heavy  stand  of  fair 
qualit}^  yellow  pine. 

The  western  and  central  portions  of  the  township  comprise  level, 
marshy,  or  lodgepole-pine  covered  tracts,  carrying  stands  of  yellow 
pine  where  they  join  the  plateau  sections  in  the  eastern  areas,  with 
the  mill  timber  long  since  cut  away  and  used  in  the  building  of  Fort 
Klamath. 

Forested  and  other  areas  in  T.  33  S. ,  R.  7^  E. ,  Oregon. 

Acres. 

Forested  area 9,  040 

Nonforested  area  ( meadow,  marsh,  and  agricultural ) 14,  000 

Logg(Ml  area  (culled  95  per  cent) 1,  000 
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Total  stand  of  timber  in  T.  33  S.,  R.  7\  E.,  Oregon. 


Species. 


Yellow  pine  . . 

Sugar  pine 

Red  fir 

White  fir 

Incense  cedar 


Total. 


Local  practice. 


Per  cent. 
80 
20 


Feet  B.  M. 
20,  000,  000 
5,  000,  000 


25,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
29,  000,  000 
5,  000,  000 

100, 000 
7,  450,  000 

850, 000 


42, 400,  000 


Composition  of  forest  in   T.  33  S. ,  R.  7^  E. ,  Oregon,  including  trees  of  all  species  with 

basal  diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 34 

Sugar  pine 1.2 

Lodgepole  pine 60 

Red  fir Scattered  trees  in  the  eastern  areas. 

White  fir 4.6 

Incense  cedar 2 

Township  33  South,  Eange  7  East. 

The  western  and  central  areas  of  this  township  consist  of  a  level  or, 
in  a  few  places,  broken  lava  plateau  lying  between  the  Williamson 
River  and  the  marshes  at  the  north  end  of  Upper  Klamath  Lake.  The 
eastern  portions  of  the  township  comprise  the  canyon-like  valley  of  the 
Williamson  River,  with  small  tracts  of  the  uplands  east  thereof. 

The  areas  west  of  the  Williamson  River  carry  most  of  the  mill  tim- 
ber. It  is  principally  composed  of  open  3^ellow-pine  stands,  of  fair 
quality  and  easily  logged.  The  eastern  areas  are  much  less  timbered. 
The  forest  is  thin  and  is  broken  by  numerous  grassy  glades  along  the 
Williamson  River.     It  is  fringed  with  thin  stands  of  lodgepole  pine. 

The  forest  is  tire  marked  throughout.  Young  growth  is  scanty,  and 
there  is  but  little  underbrush  in  the  forest. 

The  soil  is  a  fine  pumice  detritus. 

Forested  and  other  areas  in  T.  33  S.,  R.  7  E.,  Oregon. 

Acres. 

Forested  area 21,  440 

Nonforested  area  (meadow,  glade,  and  rocks) 1,  600 

Badly  burned  area 2,  000 

Logged  area None 
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Species. 

Local  practice. 

Michigan  prac- 
tice. 

YelloAV  pine 

Per  cent. 

98.9 

1.1 

Feet  B.  M. 
180,  000,  000 
2,  000,  000 

Feet  B.  M. 

197,  820,  000 

2,  000,  000 

4,  000,  000 

500, 000 

Sutrar  uiiic 

White  fir 

Incense  cedar 

Total 

182,  000,  000 

204,  320,  000 

Composition  afforest  in  T.  33  S.,  R.  7  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 75 

Sugar  pine 1 

Lodgepole  pine 20 

White  fir : 2 

Incense  cedar 

Cottonwood,  etc — , 


Township  33  South,  Range  8  East. 

This  township  consists  of  pumice-covered  lava  ridges  and  slopes  sit- 
uated east  of  the  Williamson  River. 

The  forest  is  tire  marked  throughout.  The  stand  of  timber  is  open 
and  is  second  rate  in  quality,  the  larger  proportion  being  composed  of 
small  standards  much  damaged  by  the  numerous  fires  which  have  swept 
through  the  forest  both  in  recent  and  in  past  times. 


Forested  and  other  areas  in  T.  33  S. ,  R.  8  E.,  Oregon. 


Acres. 


Forested  area 22,  440 

Nonf orested  area  ( meadow  and  agricultural) 600 

Badly  burned  area 3,  500 

Logged  area None. 

Total  stand  of  timber  in  T.  33  S. ,  R.  8  E.,  Oregon. 


Species. 

Local  practice. 

Micliigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
120,000,000 

Feet  B.  M. 
147,  980,  000 

Composition  <f  forest  in  T.  33  S.,  R.  8  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  indies  and  upward. 

Per  cent. 

Yellow  pine 95 

Lodgefjole  pine 5 
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Township  33  South,  Range  9  East. 

This  township  is  situated  east  of  the  Cascade  Range,  and  consists  of 
low,  pumice-covered  lava  ridges  rising  from  elevations  of  000  feet  to 
elevations  of  1,200  feet  above  the  adjacent  areas  of  Klamath  Marsh. 

The  northern  portions  of  the  township  contain  numerous  glades, 
formed  by  southward  extensions  of  Klamath  Marsh,  nonforested,  and 
fringed  by  stands  of  lodgepole  pine. 

The  mill  timber  occurs  on  the  higher  slopes.  It  is  fire  marked 
throughout,  is  of  medium  quality,  and  easy  of  access.  It  has  small 
interruptions  of  lodgepole  pine,  which  are  reforestations  after  tires. 

Forested  and  other  areas  in  T.  33  S. ,  R.  9  E. ,  Oregon. 

I  Acres. 

Forested  area 16,  940 

Nonforested  area  (grassy  glades  with  scattered  trees  of  lodgepole  pine) 6, 100 

Logged  area None. 

Total  stand  of  timber  in  T.  33  S.,  R.  9  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
50,  000,  000 

Feet  B.  M. 
101,  800,  000 

Composition  of  forest  in  T.  33  S.,  R.  9  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 80 

Lodgepole  pine 19.5 

White  fir 5 

Township  33  South,  Range  10  East. 

This  township  consists  of  low  pumice-covered  slopes  and  ridges 
having  a  general  rise  toward  the  south  where  the}^  form,  in  part,  the 
divide  between  the  Williamson  and  the  Sprague  rivers. 

The  forest  is  fire  marked  throughout.  It  consists  of  stands  of  yellow 
pine  of  fair  quality,  above  medium  density,  moderately  easy  of  access 
from  the  Williamson  Valley  side.  It  is  mixed  with  stands  of  lodgepole 
pine  and  along  the  crests  of  the  ridges  with  a  thin  sprinkling  of  white  fir. 

Forested  and  other  areas  in  T.  33  S.,  R.  10  E.,  Oregon. 

Acres. 

Forested  area 22,  840 

Nonforested  area  (glades) 200 

Logged  area „ None. 

21  GEOL,  PT  5 21 
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Totid  stand  of  (iinhcr  in  T.  SS  S.,  Ji.  10  K.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
200,  000,  000 

Feet  Ji.  .V. 
250,  600,  000 

Composition  of  forest  in  T.  33  S.,  R.  10  E.,  Oregon,  including  trees  of  all  species  with 

basal  diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  jjine 90 

Lodgepole  pine 9.  5 

AVhitefir 5 


Township  38  South,  Range  11  East. 

The  northern  portions  of  this  township  consist,  in  part,  of  low, 
•level  grass-covered  slopes  bordering*  the  Williamson  River,  and,  in 
part,  of  low  pumice  slopes  which  help  form  the  Williamson-S^^can 
divide.  The  southern  areas  comprise  broken,  rocky,  or  pumice- 
covered  ridges  with  a  central  nucleus  in  Fuego  Mountain,  an  extinct 
volcano. 

The  forest  along  the  Williamson  River  bottoms  consists  chiefly  of 
stands  of  small  lodgepole  pine  of  various  ages.  The  slopes  and  ridges 
carry  yellow-pine  stands  which  have  been  much  eaten  into  by  ancient 
fires  whose  paths  now  carry  lodgepole-pine  reforestations,  in  their 
turn  ravaged  by  fires  of  recent  times  to  the  extent  of  80  per  cent. 
The  mill  timber  is  of  fair  quality,  but  contains  a  large  proportion 
under  standards  in  size. 


Forested  and  other  areas  in  T.  33  S. ,  R.  11  E. ,  Oregon. 


Acres. 


Forested  area 21,  740 

Nonforested  area  (marsh  and  glade) 1,  300 

Badlv  burned  area 5,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  33  8.,  R.  11  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
62,  000,  000 

Feet  B.  M. 
131,  800,  000 

Composition  of  forest  in  T.  33  S.,  R.  11  E.,  Oregon,  including  trees  of  all  species  luith  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 60 

I^odgepole  pine 39 

Whitelir „ 1 
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Township  33  South,  Range  12  East. 

This  township  consists  chiefly  of  nearly  level  areas  deeply  covered 
with  pumice  and  cut  by  numerous  grassy  glades  along  small  creeks. 

The  township  contains  a  small  bunch  of  yellow-pine  stands  of 
poor  quality  in  the  northwest  corner.  The  balance  of  the  township 
is  covered  with  stands  of  lodgepole  pine  burned  to  the  extent  of  65  per 
cent  by  fires  in  recent  times,  and  carrying  here  and  there  small  scat- 
tered stands  of  yellow  pine  of  little  or  no  commercial  value. 

Forested  and  other  areas  in  T.  38  S. ,  B.  12  E. ,  Oregon. 

Acres. 

Forested  area 21,  040 

Nonforested  area  (glades) 2,  000 

Badly  burned  area 11,  500 

Logged  area None. 

Total  stand  of  timber  in  T.  33  S. ,  R.  12  E. ,  Oregon. 


Species. 


Yellow  pine 


Local  practice. 


Per  cent. 
100 


Feet  B.  M. 
25,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
53,  000,  000 


Composition  of  forest  in   T.  33  S.,  R.  12  E.,  Oregon,  including  trees  of  all  species  with 

basal  diameters  of  4  inches  and  upward. 

*•  Per  cent. 

Yellow  pine 10 

Lodgepole  pine 90 


Township  33  South,  Range  13  East. 

This  township  consists  of  a  lava  plateau  to  the  south  of  Sycan 
Marsh.  It  is  in  part  covered  with  many  narrow,  low,  and  irregular 
ridges  of  pumice  detritus;  in  part,  through  surface  denudation  and 
removal  of  the  pumice  covering,  it  consists  of  large  areas  with  a  sur- 
face of  the  rough,  underlying  lava. 

The  forest  consists  of  thin  stands  of  yellow  and  lodgepole  pine.  The 
rocky  fiats  between  the  pumice  ridges  carry  mostly  scattered  trees. 
The  mill  timber  occurs  on  and  follows  the  pumice  dunes.  It  is  of 
poor  quality  throughout. 


Forested  and  other  areas  in  T.  33  S. ,  R.  13  E. ,  Oregon. 


Acres. 


Forested  area 16,  040 

Nonforested  area  (meadow,  marsh,  and  glade) 7,  000 

Badly  burned  area 2,  200 

Logged  area „ „ None, 
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Total  stand  oftimher  In  T.  3S  S.,  R.  IS  E.,  Oregon. 


Species. 

• 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  piiie •. .. 

Per  cent. 
100 

Feet  B.  M. 
10,  000,  000 

Feet  B.  M. 
24,  000,  000 

Composition  of  forest  in  T.  33  S. ,  B.  13  E. ,  Oregon,  including  trees  of  all  species  with 

basal  diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 65 

Lodgepole  pine 35 

Township  33  South,  Range  14  East. 

The  township  is  situate  southward  from  Sycan  Marsh  and  com- 
prises mostly  flats  covered  with  lodgepole  pine.  The  forest  is  chiefly 
composed  of  lodgepole  pine.  This  township  was  not  examined  person- 
allv,  but  estimated  from  information. 


Forested  and  other  areas  in  T.  33  S. ,  R.  14  E. ,  Oregon. 


Acres. 


Forested  area 13,  040 

Nonforested  area  (marsh ) 10,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  33  S. ,  R.  14  E. ,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  3L 
4,  000,  000 

Feet  B.  M. 
10,  000,  000     1 

Township  34:  South,  Range  2  West. 

The  eastern  areas  of  this  township  consist  of  bench  lands  bordering 
Rogue  River.  They  are  thinly  forested  or  quite  bare  of  timber.  The 
western  portions  consist  of  low  spurs  projecting  southward  from  the 
Umpqua-Rogue  River  divide,  and  bear  most  of  the  forest. 

The  region  is  fire  marked  throughout.  The  mill  timber  is  scattered 
and  of  poor  quality,  having  largely  been  culled  during  many  years  for 
domestic  purposes. 

Forested  and  other  areas  in  T.  34  S.,  R.  2  W. ,  Oregon. 

Acres. 

Forested  area 21,  040 

Nonforested  area  (agricultural  and  grazing) 2,  000 

Badly  burned  area 3,  000 

Logged  area  (culled) 5,  000 
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Total  stand  of  timber  in  T.  34  S.,  R.  2  Tf.,  Oregon. 


Species. 


Yellow  pine  . 

Sugar  pine 

Red  fir 

Incense  cedar 

Total .  - 


Local  practice. 


Per  cent. 
66.6 


33.4 


Feet  B.  M. 
6,  000,  000 


3,  000,  000 


9,  000,  000 


Michigan  prac- 
tice 


Feet  B.  M. 

16,  000,  000 

1,  500,  000 

5,  000,  000 

500,  000 


23,  000,  000 


Composition  of  forest  in  T.  34  S.,  R.  2  T'F.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 80 

Red  fir .15 

Sugar  pine 

Incense  cedar 

Oaks,  etc 

Township  3tt  South,  Eange  1  West. 

This  township  comprises  a  mass  of  low,  broken  lava  and  serpentine 
spurs  situated  between  Rogue  River  and  Big  Butte  Creek. 

The  forest  is  light,  open,  and  is  largely  composed  of  oak  copses, 
much  of  the  more  valuable  mill  timber  having  long  since  been  cut 
away.  The  slopes  fronting  on  Rogue  River  have  been  badly  burned 
and  are  grown  up  with  brush. 

Forested  and  other  areas  in  T.  34  S. ,  it.  1  W. ,  Oregon. 

Acres. 

Forested  area 20,  540 

Nonforested  area  (agricultural  and  grazing) 2,  500 

Badly  burned  area 1,  500 

Logged  area  (culled) 15, 000 

Total  stand  of  timber  in  T.  34  S.,  It.  1  TF.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Red  fir 

Per  cent. 

100 

Feet  B.  M. 
3,  000,  000 

Feet  B.  M. 
12,  000,  000 
4,  000,  000 

Total 

3,  000,  000 

16,  000,  000 
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Composition  of  forrst  in  T.  34  S.,  li.  1  IF.,  Oregon,  including  trees  of  all  species  iritk  hasal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 85 

Red  lir 10 

White  lir 

Oak 

Cottonwood   


Township  34  South,  Range  1  East. 

This  township  consists  of  low,  rock}^,  broken  slopes  and  ridges  drain- 
ing into  Big  Butte  Creek,  which  nearly  bisects  the  township. 

The  forest  is  thin  and  scanty.  The  western  half  of  the  township  is 
mostly  covered  with  copses  of  low  scrub  oaks.  The  eastern  areas, 
which  formerh^  bore  good  stands  of  timber,  have  been  largely  logged 
clean,  or  rather  closely  culled. 

Forested  and  other  areas  in  T.  34  S.,  R.  IE.,  Oregon. 

Acres. 

Forested  area 16,  640 

Nonforested  area  (agricultural  and  rocks,  5,000;  burned,  1,400) 6,  400 

Badly  burned  area 2, 000 

Culled  area  (20  to  60  per  cent)  6,  000 

Logged  area • 6,  000 

Total  stand  of  timber  in  T.  34  S.,  R.  IE.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
38.1 
14.3 
47.6 

Feet  B.  3L 
8,  000,  000 
3,  000,  000 
10,  000,  000 

Feet  B.  M. 
12,  000,  000 

3,  480,  000 
15,  410,  000 

3,  910,  000 

Sugar  pine 

Red  fir 

White  fir 

Total 

21,  000,  000 

34,  800,  000 

Composition  of  forest  in  T.  34  S.,  R.  IE.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 38 

Sugar  pine 8 

Red  fir 50 

White  fir 

Incense  cedar 

Oak,  etc 
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Township  34  South,  Range  2  East. 

The  central  portion  of  this  township  is  formed  by  the  divide 
between  the  Big  Butte  Creek  and  its  northern  fork.  The  western 
and  eastern  sections  consist  of  the  west  and  east  slopes  of  this  ridge. 

The  upper  western  slopes,  the  summit,  and  the  eastern  slopes  of  the 
ridge  carry  heavy  stands  of  an  excellent  qualit}^  of  mill  timber  where 
not  burned.  The  lower  slopes  on  the  western  side  are  mostly  barren 
or  rocky,  and  are  lightly  timbered  or  have  had  their  forest  logged  off. 

Fires  have  run  through  about  one-half  of  the  township,  badly  burn- 
ing portions  of  the  western  slope.  The  results  have  been  brush- 
covered  areas,  slowly  reforesting  with  red  fir. 

Forested  and  other  areas  in  T.  34  S. ,  R.  2  E.,  Oregon. 

Acres. 

Forested  area 19,  240 

Nonforested  area  (agricultural  and  grazing) 3,  800 

Badly  burned  area 2,  800 

Logged  area 3, 000 

Total  stand  of  timber  in  T.  34  S.,  R.  2  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

20 

8 

68.9 

2.3 

.8 

Feet  B.  M. 

28,  000,  000 

11,  000,  000 

95,  000,  000 

3,  000,  000 

1,  000,  000 

Feet  B.  M. 

34,  000,  000 

12,  000,  000 

118,  000,  000 

10,  000,  000 

1,  690,  000 

1,  000,  000 

Sugar  pine 

Red  fir 

White  fir 

Incense  cedar 

Western  hemlock 

Total 

138,  000,  000 

176,  690,  000 

Composition  of  forest  in  T.  34  S.,  R.  2  E.,  Oregon,  indudiyig  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 20 

Sugar  pine 8 

Red  fir 65 

White  fir 

Incense  cedar 

Western  hemlock 

Oaks,  yew 


5 
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Township  84  South,  Range  8  East. 

This  townshi])  is  sitiuited  on  slopes  draining  parth"  into  the  North 
Fork  of  IMg  Hutte  Creek  and  partly  into  the  iMiddle  Fork  of  Rogue 
Ri\(M'.  The  r(?gion  is  much  cut  up  b}"  numerous  low  ridges  and  narrow 
canyons. 

Fires  have  run  throughout  the  township  in  recent  times;  there  being 
fcAv  tracts  not  fire  marked.  Reforestation  is  good  in  the  western 
and  central  areas,  but  deficient  in  the  eastern,  where  brush  growths 
are  apt  to  prevail  after  fires.  Most  of  the  mill  timber  occurs  in  the 
western  areas.  It  is  of  fair  quality,  but  contains  a  large  amount  of 
material  with  deficient  clear  trunk  development.  It  is  comparatively 
easy  of  access. 

Forested  and  other  areas  in  T.  34  S. ,  R.  S  E. ,  Oregon. 

Acres. 

Forested  area 1 20,  540 

Nonforested  area  (glades,  500;  burned,"  2,000) 2,  500 

Badly  burned  area 3,  200 

Logged  area  ( culled  for  domestic  purpose ) 500 

Total  stand  of  timber  in  T.  34  S.,  R.  3  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Pel-  cent. 
19.1 

67 
4.6 

Feet  B.  M. 

50,  000,  000 

20,  000,  000 

175, 000,  000 

12,  000,  000 

Feet  B.  31. 

90,  000,  000 

24,  000,  000 

234,  000,  000 

38,  000,  000 

1,  000,  000 

5,  360,  000 

Sugar  pine 

Red  fir 

White  fir 

Western  hemlock • 

Incense  cedar 

1.5 

4,  000,  000 

Total 

261,  000,  000 

392,  360,  000 

Composition  of  forest  in  T.  34  S.,  R.  3  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 15. 

Sugar  pine 5. 

Eed  fir 60. 

White  fir 18.  5 

Western  hemlock 05 

Incense  cedar 1. 

Township  34  South,  Range  i  East. 

The  position  of  this  township  is  west  of  the  main  range  of  the  Cas- 
cades. It  is  separated  from  the  slopes  holding  directly  to  the  summit 
of  the  range  by  the  intervening  canyon  of  South  Fork  of  Rogue  River. 
This  canyon  enters  the  township  at  its  southeastern  corner  and  cuts 


LEiBERG.]  CASCADE    RANGE    AND    ASHLAND    RESEEVES.  377 

across  it  in  a  northwesterly  direction.  About  two-thirds  of  the  town- 
ship areas  are  comprised  in  the  bottom  and  slopes  of  this  canyon.  The 
remainder,  the  western  sections,  consists  of  western  declivities  of  the 
divide  between  South  Fork  of  Rog-ue  River  and  North  Fork  of  Big 
Butte  Creek.  Almost  the  entire  area  of  the  township  is  rocky  and 
abounds  in  precipitous  slopes.  Where  these  have  a  more  gentle  gra- 
dient they  are  strewn  with  bowlders  and  smaller  fragments  of  glaciated 
lava.  The  ridge  which  bounds  the  South  Fork  Canyon  on  the  west  is 
especially  rocky  and  bowlder  strewn.  The  bottom  of  the  canyon  is 
littered  with  glacial  debris,  such  as  lava  blocks  torn  off  the  inclosing 
canyon  walls  or  transported  from  the  base  of  Mount  Pitt.  There  are 
also  gravel  terraces,  which  mark  the  former  existence  of  lateral  and 
terminal  moraines. 

The  drainage  of  the  township  flows  into  Rogue  River,  most  of  it  by 
way  of  the  South  Fork  of  this  stream,  only  an  inconsiderable  quantity 
by  way  of  North  Fork  of  Big  Butte  Creek.  The  volume  of  water  in 
the  Rogue  River  Fork  is  small  until  near  its  point  of  exit  from  the 
township,  where  it  is  greatly  augmented  by  the  entrance  of  a  large 
tributary  from  the  east  and  by  the  quantity  received  from  numerous 
big  springs  issuing  from  under  the  lava. 

The  township  contains  no  agricultural  land.  The  grazing  areas  con- 
sist of  fire  glades  in  the  western  portions — slopes  which  were  burned 
over  thirty  or  forty  years  ago  and  have  neither  become  reforested  nor 
grown  up  to  brush,  but  are  covered  with  a  scanty  sward  of  coarse 
grass  or  sedge.  Cattle  in  small  numbers  range  on  these  fire  glades. 
No  sheep  are  pastured  in  the  township.  None  of  the  lands  are  min- 
eral bearing  so  far  as  known. 

The  forest  in  the  township  consists  mainly  of  stands  belonging  to 
the  alpine-hemlock  type.  Small  tracts  bearing  stands  of  red-fir  type 
occur  in  the  southwest  corner.  Most  of  the  timber  is  of  small  size, 
averaging  less  than  18  inches  in  basal  diameter,  and  is  defective  from 
various  forms  of  rot  due  to  severe  and  often  recurring  fires. 

Forest  fires  have  ravaged  large  areas  of  the  township.  The  larger 
portions  of  the  central  regions  have  been  utterly  laid  waste  through 
this  cause,  the  burns  being  northward  extensions  of  the  great  fire- 
swept  areas  in  township  35  adjoining  on  the  south.  On  slopes  facing 
west  brush  growths  are  covering  the  burned-over  land  with  almost 
impenetrable  thickets  of  chaparral.  On  eastern  declivities  leading  into 
the  South  Fork  of  Rogue  River  Canyon  are  large  tracts  on  which 
neither  tree  nor  brush  has  as  yet  obtained  a  lodgment,  nothing  but 
a  scant  growth  of  weeds  marking  the  site  of  the  burned  forest. 

Forested  mid  other  areas  in  T.  34  S. ,  R.  4  E.,  Oregon. 

Acres. 

Forested  area 15,  340 

Nonforested  area  ( chiefly  burned  clean ) 7,  700 

Badly  burned  area 8,  000 

Logged  area None. 
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Toiid  stand  <if  t'nnhrr  in  T.  S4  S.,  /»'.  //  7'J. ,  Orrr/oii. 


Species. 

Locul  practice. 

MichiKJiii  pnic- 

tiCC!. 

Yellow  pine 

Per  cent. 

4.9 

]3. 1 

Feet  n.  M. 
3,  000,  000 
8,  000,  000 

1 
Feel  n.  M. 

6,  500,  000 
13,000,000     ' 

2,  800,  000 
25,  000,  000 
40,  000,  000     ' 
21,000,000 

Red  lir 

White  fir 

Noble  fir 

32.8 
32.8 
10.4 

20,  000,  000 
20,  000,  000 
10,  000,  000 

Alpine  hemlock 

Engelmann  spruce 

Total 

61,000,000 

108,  300,  000 

Composition  afforest  in  T.  34  S.,  R.  4  E.,  Oregon,  including  trees  of  all  species  uutJt  based 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 3 

Sugar  pine Scattered  trees. 

White  pine Scattered  trees. 

Lodgepole  pine 10 

Red  fir 4 

White  fir 2 

Noble  fir 20 

Alpine  fi^ 1 

Alpine  hemlock 40 

Engelmann  spruce - 20 

Township  34  South,  Range  5  East. 

The  lines  of  this  township  include  areas  situated  on  both  sides  of  the 
crest  of  the  main  range  of  the  Cascades.  The  summit  of  the  range 
strikes  through  the  central  sections,  almost  in  a  straight  north-south 
line.  The  crest  of  the  range  in  this  township  consists  of  an  old  lava 
flow  about  three-fourths  of  a  mile  in  width  which  appears  to  have  come 
from  a  group  of  now  extinct  craters  situated  near  the  northern 
boundary.  This  lava  stream  shows  marks  of  past  glaciation;  it  is 
thinly  covered  with  soil  and  in  some  places  is  extremeh^  rough 
with  loose  blocks  and  bowlder  accumulations.  The  western  sections 
of  the  township  consist  of  rough,  rocky  slopes  descending  into  the 
canyon  of  the  South  Fork  of  Rogue  River.  A  glaciated  lava  plateau 
abounding  in  low,  intersecting  morainic  ridges  of  rough  lava  blocks 
compi'ises  the  southern  portion  of  the  eastern  sections.  Scattered 
over  the  surface  of  the  plateau  are  scores  of  lakelets  sunk  in  shallow 
depressions  or  held  between  I'idges  of  glacial  origin.  Most  of  these 
lakelets  have  no  visi])le  outlet.  The  northern  portion  of  the  eastern 
areas  of  the  township  consists,  in  part,  of  the  upper  portion  of  Cherry 
Creek  Canyon,  a  drainage  channel  largely  owing  its  existence  to  glacial 
erosion,  its  bottom  sunk  a  thousand  feet  below  the  level  of  the  plateau 
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through  which  it  has  been  cut,  and  opening  into  the  marshy  areas  of 
Upper  Klamath  Lake.  The  remainder  of  the  township  comprises 
rough  lava  fields  and  high  ridges  which  represent  the  remains  of  crater 
rims  and  interiors  of  a  huge  group  of  extinct  volcanic  vents.  The 
group  of  craters  here  referred  to,  situated  in  the  north-central  por- 
tions of  the  township,  forms  one  of  the  most  interesting  and  remark- 
able of  all  the  volcanic  centers  in  this  part  of  the  Cascade  Range, 
Originall}^  it  consisted  of  ^ve  craters  grouped  around  a  nucleus  of  very 
ancient  lava  which  undoubtedly  was  ejected  from  still  older  craters. 
The  diameters  of  the  entire  system  were  3  miles  north  and  south  by  5 
miles  east  and  west,  and  the  mountain  around  which  the  craters  are 
grouped,  now  appearing  as  a  narrow,  jagged,  sharp-crested  ridge,  rises 
to  a  height  of  about  7,200  feet  above  sea  level.  Most  of  the  rims  of 
the  craters  have  long  shice  been  blown  away  b}^  volcanic  eruptions  or 
cut  out  by  glaciers  which  appear  to  have  filled  the  craters  to  a  depth 
of  1,000  or  1,500  feet.  When  these  volcanoes  were  active  they  ejected 
vast  streams  of  lava  on  all  sides.  Two  of  these  streams,  one  south,  the 
other  northeast  of  the  group,  now  constitute  the  crest  of  the  Cascades 
in  this  localitv. 

The  run-off  from  the  township  in  part  flows  into  Rogue  River  by 
way  of  its  South  Fork,  in  part  empties  into  Upper  Klamath  Lake 
through  Cherry  Creek.  Apparently,  less  of  the  precipitation  sinks 
and  more  runs  away  as  visible  drainage  than  is  the  case  in  the  town- 
ship south,  for  both  of  the  streams  mentioned  carry  a  large  volume  of 
water  in  their  courses  through  the  township.  Most  of  the  water  in 
Cherry  Creek  is  derived  from  two  large  creeks  heading  in  the  glaci- 
ated plateau  area  to  which  allusion  has  previously  been  made.  These 
creeks  pi'obably  are  fed  by  leakage  from  the  many  lakes  which  dot 
the  plateau  surface.  Numerous  lakelets  and  pools  are  found  among 
the  group  of  five  craters.  Some  of  them  are  situated  in  depressions 
in  the  ancient  vents,  others  are  perched  high  up  in  little  niches  or  on 
narrow  benches  and  terraces  which  have  been  excavated  in  the  precip- 
itous Avails  of  the  clifi's  by  glacial  agencies.  The  upper  portion  of 
Cherry  Creek  Canyon  discloses  in  great  perfection  evidences  which 
prove  the  former  existence  of  moving  masses  of  ice  in  this  valley. 
They  consist  of  numerous  narrow  ledges  of  rock,  having  their  long 
axis  parallel  with  the  direction  of  the  canyon.  In  some  localities  these 
ridges  of  rock  have  been  smoothly  polished  by  the  moving  ice  masses; 
in  other  places  they  are  deepl}^  scored  by  long,  straight  groves  from 
west  to  east,  proving  that  the  ice  slid  toward  the  basin  now  covered 
with  Upper  Klamath  Lake. 

There  are  no  agricultural  or  grazing  lands  in  the  township. 

The  forest  belongs  to  the  alpine-hemlock  type.  Fires  have  every- 
where ravaged  it.  The  upper  portion  of  the  Cherry  Creek  drainage 
basin  and  the  areas  adjacent  to  the  base  of  the  group  of  extinct  volca- 
noes previously  mentioned  have  been  burned  very  near  clean  of  their 
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foivst  cover.  ^lost  of  the  standing"  tinil)er  is  of  small  size,  being 
ehic^flv  r(^forestations  aft(M'  fii-es  which  d(Mni(l(Hl  th(^  reo-ion  a  decade  or 
two  anterior  to  the  ad\ cnt  of  tlu^  white  man.  A  hirge  proportion  is 
lodgepoh'  pine.  Some  consists  of  small  scraggy  alpine  hendock  and 
white  pine. 

The  mill  tind>er  is  of  poor  quality  throughout.  The  soil  is  too  thin 
to  grow  big  timber  and  the  luimerous  fires  which  have  devastated  the 
reofion  hav(^  badlv  damao*ed  what  thev  have  not  consumed.  More 
than  75  per  cent  of  the  stands  are  composed  of  trees  Avith  basal  diame- 
ters below  18  inches. 

The  region  is  generally  inaccessible  for  logging  operations.  The 
onlv  areas  that  can  be  reached  are  the  Cherrv  Creek  bottoms  along: 
the  eastern  edge  of  the  township,  but  the  tract  does  not  carry  enough 
timber  to  pay  the  cost  of  constructing  roads  to  reach  it. 

At  the  present  time  no  mineral  bearing  areas  are  known  in  the 
township,  but  it  is  not  unlikely  that  ground  of  this  kind  may  be  dis- 
covered in  the  region  adjoining  the  group  of  ancient  volcanoes. 
Lavas  of  the  kind  found  in  that  locality  have  elsewhere  been  know^n 
to  carry  gold. 

The  areal  and  timber  estimates  for  the  township  are  as  follows: 

Forested  and  other  areas  in  T.  34  S.,  R.  5  E.,  Oregon. 

Acres. 

Forested  area 19, 140 

Nonforested  area  (bare  rocks  2,000,  burned  1,900) 3,  900 

Badly  burned  area 8,  500 

Logged  area None. 

Tot((l  stand  of  timber  in  T.  84  S.,  R.  5  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Noble  fir 

Per  cent. 
41.6 
50 

8.4 

Feet  B.  M. 

5,  000,  000 

6,  000,  000 
1,000,000 

Feet  B.  M. 
10,  000,  000 
17,  000,  000 

4,  280,  000 

Alpine  hemlock 

Engelmann  spruce 

Total 

12,  000,  000 

31,280,000 

Composition  of  forest  in  T.  34  S. ,  R.  5  E.,  Oregon,  including  trees  of  all  species  'with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Lodgepole  pine 70 

Noble  fir 10 

Alpine  fir 3 

Englemann  spruce 

Yew 2 

White  i)iiu; 

Alpine  licmlock 15 
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Township  34  South,  Eange  6  East. 

The  region  comprised  within  the  limits  of  this  township  is  situated 
on  the  eastern  slope  of  the  Cascades.  Most  of  it  is  a  rocky,  barren, 
desolate  tract  of  comitry.  The  western  and  central  portions  of  the 
township  consist  of  broad,  glaciated  terraces  of  lava  flanking  the  main 
crest  of  the  Cascades.  Along  the  eastern  edge  of  this  terraced  region, 
where  it  breaks  off  to  the  slopes  which  lead  down  to  the  levels  at  the 
foot  of  the  range,  are  ranges  of  broken,  irregular  combs  and  hills, 
perhaps  the  remains  of  ancient  crater  rims.  The  eastern  sections 
comprise  a  narrow,  level,  bowlder-strewn  terrace  at  the  foot  of  the 
range  and  a  strip  of  marshy  meadow  fringing  Upper  Klamath  Lake. 

The  region  is  drained  by  Threemile  and  Cherry  creeks;  of  the  latter 
only  the  lower  portion  lies  within  the  lines  of  this  township.  There 
also  are  a  few  insignificant  rivulets  and  small  springs.  Cherr}"  Creek 
carries  a  large  volume  of  water  during  spring  and  early  summer,  but 
later  diminishes  very  much  in  size;  Threemile  Creek  is  a  stream  of 
trifling  proportions.  The  waters  of  both  creeks  are  utilized  for  irri- 
gation purposes  in  a  small  way  by  ranchers  in  the  vicinity.  It  is 
self-evident  that  most  of  the  rain  water  falling  on  the  areas  of  this 
township  sinks  in  crevices  of  the  lava  and  is  lost,  for  Cherry  Creek, 
the  largest  stream  in  the  township,  gets  most  of  its  water  from  the 
next  township  west  and  south,  and  the  outflow  in  other  localities  is 
trifling  in  amount. 

There  are  a  few  hundred  acres  of  land  that  by  a  stretch  of  imagina- 
tion can  be  classed  as  agricultural.  It  is  all  contained  in  the  narrow 
bowlder  terrace  at  the  foot  of  the  range.  There  are  no  grazing  lands 
in  the  mountain  areas.  The  lava  ridges  and  terraces  in  those  portions 
of  the  township  are  mostly  too  barren  and  rocky  to  sustain  even  a 
grass  or  sedge  growth. 

The  forest  consists  of  stands  of  red-fir  and  of  yellow-pine  types  at 
low  elevations,  while  at  high  altitudes  and  in  the  wet  and  swampy  bot- 
toms of  Middle  Cherry  Creek  the  alpine-hemlock  type  is  the  prevail- 
ing one.  The  yellow  pine  is  of  fair  quality  and  is  only  moderately 
difficult  of  access.  The  greatest  quantity  and  the  largest  dimensions 
occur  at  the  mouth  of  Cherry  Creek.  Most  of  the  really  valuable 
mill  timber  in  the  township  exists  in  the  bottoms  and  on  the  slopes 
adjacent  to  that  stream.  In  some  places  where  the  bottoms  are  swampy 
there  are  heavy  stands  of  Engelmann  spruce  averaging  90  to  110  feet 
in  height,  with  diameters  3  to  4  feet,  2  feet  from  the  ground,  and  clear 
trunks  from  40  to  60  feet  in  length.  Mixed  with  the  spruce  are  num- 
bers of  veteran  red  firs  of  large  size;  some  were  seen  with  diameters 
of  7  feet.  In  the  western  portions  of  the  township  most  of  the  forest 
is  of  small  dimensions  and  is  chiefly  composed  of  lodgepole  pine, 
alpine  hemlock,  and  noble  fir. 
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Fire  bus  niiirki'cl  the  forest  in  all  portions  of  the  township.  The 
danijiLtv  du(^  to  this  cause  has  been  especially  severe  and  extensive  in 
the  western  areas,  where  most  of  the  destruction  has  been  done  since 
the  white  man's  occupancy  of  the  country.  In  late  years  big  lires  in 
Cherry  Creek  Canyon  have  destroyed  30  per  cent  of  the  only  really 
vahiabh'  mill  timber  in  the  township.  About  midwiiy  up  that  canyon 
are  large  salt  or  alkali  licks  that  have  from  time  immemorial  been  the 
gathering  place  for  all  the  deer  in  the  surrounding  country.  A  good 
many  liunting  parties  also  come  here  to  slay  the  deer  at  the  licks;  tires 
are  the  inevitable  result. 

Reforestations  of  the  burned-over  areas  are  few  and  thin.  Most  of 
the  young  forest  outside  the  yellow-pine  areas  consists  of  lodgepole 
pine.  Where  the  ^^ellow-pine  stands  have  been  destroyed  heav}^  brush 
growths  of  the  vellum-leaved  ceanothus  have  followed.  On  a  few  of 
the  higher  elevations  facing  east  and  south  the  forest  has  been  replaced 
with  a  thin  sward  of  grass.  In  the  burns  which  have  occurred  in  the 
alpine-hemlock  type  large  tracts  are  entirely  bare  of  vegetation. 

No  mineral-bearing  areas  are  known  in  the  township. 

Forested  and  other  areas  in  T.  34  S.,  R.  6  E.,  Oregon. 

Acres. 

Forested  area 13, 440 

Nonforested  area  (marsh  and  rocks,  6,000;  burned,  3,600) 9,  600 

Badly  burned  area _    4,  000 

Logged  area None. 


Total  stand  of  timber  in  T.  34  S.,  R.  6  E.,  Oregon. 


Species. 

Local  practice. 

1 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
20 

2 
10 
16 
34 

6 
12 

Feet  B.M. 
10,  000,  000 
1,  000,  000 

5,  000,  000 
8,  000,  000 

17,  000,  000 
3,  000,  000 

6,  000,  000 

Feet  B.M. 
20,  000,  000 
1,  540,  000 

8,  500,  000 
38,  000,  000 
25,  000,  000 

9,  000,  000 
8,  000,  000 

AVhite  pine 

Red  fir                             

White  fir 

Noble  fir 

Alpine  hemlock 

Engelmann  spruce 

Total 

50,  000,  000 

110,  040,  000 
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Composition  of  forest  in  T.  34  S.,  R.  6  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine — 20 

White  pine "^ 

Lodgepole  pine / 

Eedfir , 8 

Noble  fir 25 

White  fir : 30 

Alpine  hemlock 10 

Engelmann  spruce 5 

Township  34  South,  Range  7i  East. 

This  township  consists  chiefly  of  wet,  swampy,  and  overflowed  lands 
adjoining  Upper  Klamath  Lake,  with  small  areas  of  higher  land  in  the 
eastern  portions,  which  bear  thin  stands  of  yellow  pine  of  little  com- 
mercial value.  Lodgepole  pine  fringes  all  the  marshy  tracts,  with 
here  and  there  willow  and  poplar  groves. 

Forested  and  other  areas  in  T.  34  S.,  R.  7h  E.,  Oregon. 

Acres. 

Forested  area 1,  200 

Nonforested  area  (marsh  and  lake) 21,  840 

Logged  area None. 

Total  stand  of  timber  in  T.  34  S. ,  R.  7^  E. ,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

Feet  B.  M. 

Feet  B.  JL 
3,  600,  000 

Composition  of  forest  in  T.  34  S.,  R.  7^  E.,  Orego7i,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 30 

Lodgepole  pine 70 

Township  34  South,  Range  T  East. 

This  township  consists  of  a  lava  plateau  situated  between  Upper 
Klamath  Lake  and  Williamson  River,  with  portions  of  a  similar  plateau 
east  of  the  Williamson  in  the  eastern  sections  of  the  township. 

The  forest  is  fire  marked  throughout.  The  fire  glades  in  the  eastern 
areas  are  covered  with  brush  or  lodgepole  pine.  In  the  western  por- 
tions they  are  reforesting  with  yellow  pine. 

The  mill  timber  is  of  medium  quality,  being  knott}^  in  the  log, 
although  clear  in  exterior  appearance.  It  is  easy  of  access.  The 
southern  areas  of  the  township  have  practically^  been  logged  clean  for 
Indian  uses  at  and  around  Klamath  Agency.  The  northern  portions 
still  carry  considerable  timber. 
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Fnrrstril  und  other  amis  in  T.  ,^4  S.,  J*.  7  E.,  Oregon. 

Acres. 

Forested  area 17,  280 

Nonforested  area  (marsh  and  lake) 5,  700 

Badly  burned  area 1 ,  000 

Logged  area  (95  per  cent) 5,  000 

Total  stand  of  timber  in  T.  ,J4  >S.,  11.  7  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine ^ 

Per  cent. 

92.1 

7.9 

Feet  B.  M. 
35,  000,  000 
3,  000,  000 

Feet  B.  M. 

48,  000,  000 

3,  000,  000 

2,  000,  000 

240, 000 

Sugar  pine 

White  fir 

Incenge  cedar 

Total 

38,  000,  000, 

53,  240,  000 

Composition  of  forest  in  T.  34  S.,  R.  7  E.,  Oregon,  including  trees  of  all  species  ivith  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 95 

Sugar  pine 1.8 

White  fir 3 

Incense  cedar,  etc 2 

Township  34  South,  Range  8  East. 

This  township  comprises  rock}^,  flat  lava  tracts  in  the  northern  and 
central  portions,  with  low  ridges  of  volcanic  origin  in  the  southern 
areas. 

The  forest  is  fire  marked  throughout.  The  central  portions  are 
thinlv  forested  or  are  bare  of  timber  p-rowth  owino*  to  their  semiarid 
conditions. 

The  mill  timber  is  of  inferior  quality  throughout. 

Forested  and  other  areas  in  T.  34  S.,  R.  8  E.,  Oregon. 

Acres. 

Forested  area 12, 1(30 

Non forested  area  (semiarid  grazing  land ) 10,  880 

Logged  area - None. 


^oto^ 


Total  stand  of  timber  in  T.  34  S.,  R.  8  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellcjw  })ine 

Per  cent. 

95.6 

4.4 

Feet  B.  J\I. 
15,  000,  000 
700,  000 

Feet  B.  J/. 
28,  400,  000 
700, 000 
1,300,000 

Sugar  ])i  ne 

White  fir 

Total 

15, 700, 000 

30,  400,  000 
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Composition  of  forest  in  T.  34  S.,  B.  8  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  incites  and  upward. 

Per  cent. 

Yellow  pine.  ....,  =  . 85 

Lodgepole  pine ...» — 14 

Sugar  pine 

White  fir 

Township  S-i  South,  Eange  9  East. 

The  central  and  southwestern  areas  of  this  township  consist  of  a 
nearly  level,  semiarid  lava  plateau,  bordering  portions  of  the  Sprague 
River  throughout.  With  the  exception  of  scattered  trees  of  yellow 
Dine,  the  tracts  are  devoid  of  forest. 

The  northern  and  eastern  sections  of  the  township  comprise  low 
ridges  and  hills,  and  bear  thin  stands  of  yellow  pine  of  inferior  quality. 

Forested  and  other  areas  in  T.  34  S.,  R.  9  E.,  Oregon. 

Acres. 

Forested  area 12,  800 

Nonforested  area  (meadow,  agricultural,  and  semiarid) 10,  240 

Logged  area None. 

Total  stand  of  timber  in  T.  34  S.,  R.  9  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
12,  000,  000 

Feet  B.  31. 
30,  000,  000 

Composition  of  forest  in  T.  34  S.,  R.  9  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yello^v  pine 98 

Lodgepole  pine 2 

Township  34  South,  Range  10  East. 

This  township  consists  of  rocky  lava  slopes  of  the  divide  between 
the  Williamson  and  the  Sprague  rivers. 

The  forest  is  open,  and  the  growth  is  thin  and  mostly  of  small  dimen- 
sions, except  in  the  extreme  northern  areas,  where  heavy  stands  of 
yellow  pine  of  fair  quality  occur. 

Forested  and  other  areas  in  T.  34  S.,  R.  10  E.,  Oregon. 

Acres. 

Forested  area 23,  040 

Logged  area None. 

21  GEOL,  FT  5 25 
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Tot<rJ  sl<ni(l  of  thnher  in  T.  J4  'V.,  1^-  I'f  A'.,  Om/o>/. 


Species. 

Local  i)ractic't'. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

100 

Feet  B.  M. 
88,  000,  000 

Feet  B.  M. 
70,  000,  000 

Contposition  afforest  in  T.  34  S.,  Ji.  10  E.,  Oregon,  including  trees  of  all  species  iiith  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 98 

Lodgepole  pine 2 

Township  34  South,  Range  11  East. 

The  southwestern  areas  of  this  township  are  covered  with  an  open 
growth  of  3^ellow  pine,  and  consist  mostly  of  rocky  hillsides.  The 
southeastern  sections  are  formed  of  a  comparatively  flat,  rocky,  lava 
plateau  bordering  Sycan  River,  and  are  nearl}^  devoid  of  timber.  The 
northern  areas  comprise  slopes  of  Fuego  Mountain,  and  are  covered 
with  medium  dense  stands  of  yellow  pine  of  fair  quality,  but  difficult 
of  access.  The  yellow  pine  is  fire  marked  throughout,  and  is  mixed 
with  stands  of  lodgepole  pine  and  scattered  trees  of  white  fir. 


Forested  and  other  areas  in  T.  34  S. ,  JR.  11  E. ,  Oregon. 


Acres. 


Forested  area 15, 040 

Nonforested  area  (grazing  and  semiarid) 8,  000 

Badly  burned  area 2, 100 

Logged  area None. 

Total  stand  of  timber  in  T.  34  S.,  H.  11  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
48,  000,  000 

Feet  B.  M. 
77,  300,  000 
1,  700,  000 

White  fir 

Total   

48,  000,  000 

79,  000,  000 

Composition  afforest  in  T.  34  S.,  R.  11  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  i)ine ." 90 

J^odgei)ol(»  pine 9 

White  fir 1 
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Township  34:  South,  Range  12  East. 

This  township  consists  of  rocky  lava  slopes  on  the  western  declivities 
of  a  range  of  hills  known  as  the  Black  Hills. 

Fires  have  run  throughout  the  township.  The  timber  is  chiefly  made 
up  of  stands  of  yellow  pine  of  medium  density  and  quality,  diflicult  of 
access,  and  interspersed  with  scattered  trees  of  sugar  pine,  white  fir, 
small  incense  cedar,  and  thin  stands  of  lodgepole  pine. 

Forested  and  other  areas  in  T.  34  >S'.,  Ti.  12  E.,  Oregon. 

Acres. 

Forested  area 13,  840 

Nonforested  area  (grazing  and  semiarid,  8,000;  burned,  1,200) 9,  200 

Badlv  burned  area 3,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  34  S.,  R.  12  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

99 

1 

Feet  B.  3L 
75,  000,  000 
700,  000 

Feet  B.  M. 
94,  000,  000 

700,  000 
1,  200,  000 

100,  000 

Sugar  pine 

White  fir 

Incense  cedar 

Total   

75,  700,  000 

96,  000,  000 

Composition  of  forest  in  T.  34  S.,  B.  12  E.,  Oregon,  including  trees  of  all  speeies  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 85 

Sugar  pine 5 

Lodgepole  pine 14 

White  fir 4 

Incense  cedar Scattered  trees. 

Western  juniper ♦ Scattered  trees. 


Township  34  South,  Range  13  East. 

This  township  consists  of  a  rolling,  hilly  region  of  little  elevation 
above  the  near-by  Sprague  River  Valley,  formed  by  the  eastward 
extending  spurs  of  the  Black  Hills. 

The  forest  is  everywhere  fire  marked;  the  greatest  damage  has  been 
done  on  the  immediate  eastern  slopes  of  the  Black  Hills,  where  in  many 
localities  the  timber  has  been  totally  destroyed  and  brush  growths  have 
taken  its  place. 

The  mill  timber  forms  good  stands,  excellent  in  quality,  and  readily 
accessible  from  the  Sprague  River  Valley. 
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Forested  dud  olhcr  areas  in  T.  ,)4  >S.,  Ji.  lo  E.,  Oregon. 


Acres. 


Forested  area 23,  040 

Badly  burned  area 1 ,  200 

Logged  area None. 

Total  Mand  of  timhcr  in  T.  34  S.,  7?.  13  Jl,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Sugar  pine 

White  fir 

Incense  cedar 

Per  cent. 

93.7 

2.1 

3.6 

.6 

Feet  B.  M. 

130,  000,  000 

3,  000,  000 

5,  000,  000 

800,  000 

Feet  B.  M. 

147,  000,  000 

3,  000,  000 

17,  000,  000 

1,  000,  000 

Total 

138,  800,  000 

168,  000,  000 

Composition  of  forest  in  T.  34  S.,  R.  13  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 85 

Sugar  pine 25 

Lodgepole  pine 5 

White  fir 9 

Incense  cedar 75 

Township  34  South,  Range  14  East. 

This  township  was  not  examined  personally,  but  was  estimated  from 
information. 


Forested  and  other  areas  in  T.  34  S. ,  R.  14  E. ,  Oregon. 


Acres. 


Forested  area 15,  040 

Nonforested  area 8,  000 

Logged  area None. 


Total  stand  of  timber  in  T.  34  S.,  R.  14  E.,  Oregon. 


Species. 


Yellow  pine  . . 

Sugar  pine 

White  fir 

Incense  cedar. 

Total . . . 


Local  practice. 


Per  cent. 
83.3 

5 
10 

1.6 


Feet  B.  M. 

25,  000,  000 

1,500,000 

3,  000,  000 

500,  000 


30,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 

40,  000,  000 

1,500,000 

8,  000,  000 

500,  000 


50,  000,  000 
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Township  35  South,  Range  2  West. 

This  township  consists  of  low  ridges  with  open,  rolling  valleys 
between,  mostly  devoid  of  forest  and  covered  with  thick  growths  of 
chaparral  {Ceanothus  cuneatus)  where  not  under  cultivation.  The 
forested  areas  carry  thin  stands  and  lines  of  yellow  pine,  with  scattered 
trees  of  red  fir  and  numerous  copses  of  low-growing  oaks. 

The  hilly  portions  were  formerly  more  heavily  wooded,  but  have 
been  swept  b}^  fires  and  transformed  into  chaparral-covered  slopes. 


Forested  and  other  areas  in  T.  35  S. ,  li.  2  TV. ,  Oregon. 


Acres. 


Forested  area 3,  000 

Nonforested  area  (meadow,  agricultural,  and  grazing) 20,  040 

Logged  area  (culled  of  its  mill  timber) All. 

Total  stand  of  timber  in  T.  35  S.,  R.  2  TV.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

Feet  B.  M. 

Feet  B.  M. 
1,600,000 
700, 000 

Red  fir 

Total 

2,  300,  000 

Composition  of  forest  in  T.  35  S.,  R.  2  TV,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 8 

Red  fir 2 

Oak,  Cottonwood,  etc 91.  8 

Township  35  South,  Range  1  West. 

This  township  consists  of  low  ridges  and  semiarid  flats,  mostly  drain- 
ing into  Reese  Creek,  a  tributary  of  Rogue  River. 

The  forest  is  principally  scattered  oak  copses,  with  small  areas  of 
well-culled  yellow  pine  and  red  fir  in  the  eastern  sections. 

The  mill  timber  is  small  and  unimportant. 

Forested  and  other  areas  in  T.  35  S.,  R.  1  TV. ,  Oregon. 

Acres. 

Forested  area 5,  000 

Nonforested  area  (meadow,  agricultural,  and  grazing) 18,  040 

Badly  burned  area 800 

Logged  area  ( culled ) All. 
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Total  siund  of  timber  in  T.  35  K,  11.  1  11'.,  Oregon. 


SiH'cics. 

Lociil  ytnu'tico. 

Michigan  i>ruc- 
tice. 

Yellow  })iiu' 

Per  cnit. 

Feet  11.  M. 

Feet  B.  M. 
3,  000,  000 
1,  000,  000 

Red  lir 

Total 

4,  000,  000 

I 

Compo.'iition  of  forest  in  T.  S5  S.,  R.  1  ir.,  Oregon,  including  trees  of  oil  species  vitJi  hosal 

diameters  of  4  inches  and  upward. 


Yellow  \)\no. 
Red  fir  ... . 
Oak 


Per  cent. 
2 


98 


Township  35  South,  Kange  1  East. 


This  township  consists  of  slopes  draining  west  into  Rogue  River  and 
east  into  Big  Butte  Creek.  The  western  slopes  are  terraced,  rock}^ 
benches,  thinly  forested.  The  eastern  portions  of  the  township  slope 
graduall}^  into  Big  Butte  Valley,  and  are  covered  with  moderate  stands 
of  yellow  pine  and  red  iir  of  inferior  quality  along  the  upper  levels. 

The  forest  is  evervwhere  fire  marked. 


Forested  and  other  areas  in  T.  35  S. ,  11.  1  F,. ,  Oregon. 


Acres. 


Forested  area 10,240 

Nonforested  area  (agricultural  and  grazing,  11,000;  burned,  1,800) 12,800 

Badly  burned  area 1 ,500 

Logged  area 4,800 

Total  stand  of  timber  in  T.  35  S.,  R.  IE.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
72.7 
27.3 

Feet  B.  M. 
8,  000,  000 
3,  000,  000 

Feet  B.  ^L 
14,  000,  000 
8,  000,  000 
2,  000,  000 

Red  fir 

White  lir... 

Total 

11,000,000 

24,  000,  000 

Composition  of  forest  in  T.  35  S.,  R.  IE.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 50 

Sugar  pine Scattered  trees. 

Red  fir 30 

White  fir 5 

Incenne  cedar Scattered  trees. 

Oak 15 
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Township  35  South,  Range  2  East. 

This  township  comprises  a  mass  of  steep  and  broken  ridges,  situ- 
ated between  the  North  Fork  of  Little  Butte  and  the  South  Fork  of 
Big'  Butte  creeks. 

The  central  and  southeastern  areas  contain  the  best  and  heaviest  mill 
timber.     It  is  of  fair  quality  and  easy  of  access. 

A  large  proportion  of  the  township  is  settled  and  much  of  the  forest 
has  either  been  cleared  away  for  agricultural  purposes  or  logged  for 
sawmill  and  domestic  uses.  The  sugar  pine  has  suffered  severely  from 
the  shake  makers.  Millions  of  feet  have  been  cut  down  and,  proving 
difficult  to  split,  have  been  allowed  to  lie  where  they  fell  unused. 

Fires  have  marked  the  forest  everywhere  in  the  township. 


Forested  and  other  areas  in  T.  35  /S.,  B.  2  7?.,  Oregon. 


Acres. 


Forested  area 19,840 

Nonforested  area  (agricultural  and  grazing) 3,200 

Badly  burned  area 4, 700 

Logged  area  (culled) (),000 

Total  stand  of  tlmtjer  in  T.  35  S. ,  R.  2  E. ,  Oregon.. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

21.5 

3.2 

75.  3 

Feet  B.  M. 
20,  000,  000 

3,  000,  000 
70,  000,  000 

Feet  B.  M. 
28,  000,  000 

4,  500, 000 
98,  000,  000 
11,  000,  000 

3,  600,  000 

Sugar  pine 

Red  fir 

White  fir 

Incense  cedar 

Total 

93,  000,  000 

145, 100,  000 

Composition  of  forest  in  7\  35  S.,  R.  2  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 30 

Sugar  pine 1 

Red  fir 55 

White  fir 

Incense  cedar 

Oak 


5 

2 
7 


Township  35  South,  Range  3  East. 

This  township  is  situated  on  the  headwaters  of  the  South  Fork  of 
Big  Butte  Creek,  and  consists  of  level  areas  traversed  by  occasional 
low  ridges;  the  entire  region  of  voh^anic  origin. 

The  central  areas  contain  a  large  quantity  of  agricultural  and  graz- 
ing land,   most  of  it  settled  upon.     The  balance  is  covered   with  a 
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modtTiitcly  uniioiin,  heavy  forest  stand,  in  which  yellow  pine  largely 

predominates.     The  mill  timber  is  of  oood  dimensions  and  quality. 

The  forest  is  iir(^  marked  tlirouohout. 

The  sugar  })ine  in  the  township  has  been   badly  culled  by  shake 

makers.     Agricultural  chiims  have  been  entered  in  the  heavy  timber, 

the  sugar  })ine  lit  for  shakes  cut  oil',  and  the  entry  abandoned.     Great 

quantities  of  large  sugar  pine  lie  rotting  on  the  ground — cut  down 

found  to  split  hard,  and  rejected.     Almost  every  sugar  pine  of  any 

considerable  size  in  the  township  is  ax  marked,  to  try  its  splitting 

quid  i  ties. 

Forested  and  other  areas  in  T.  35  S.,  R.  3  E.,  Oregon. 

Acres. 

Forested  area 20,  040 

Nonforested  area  (glades  and  meadow,  1,500;  burned,  1,500) 3,  000 

Badly  burned  area 500 

Logged  area  (the  sugar  i)ine  culled  10  ])er  cent)   12,  000 

Total  stand  of  timber  in  T.  35  S. ,  R.  3  E.,  Oregoyi. 


Species. 

Local  practice. 

Michig-an  prac- 
tice. 

Yellow  pine 

Sugar  2)ine 

Red  fir 

Per  cent. 

54.8 

4.4 

37.3 

2.6 

.9 

Feet  B.  M. 

125,  000,  000 

10,  000,  000 

85,  000,  000 

6,  000,  000 

2,  000,  000 

Feet  B.  M. 

160,  000,  000 

11,000,000 

109,  000,  000 

12,  000,  000 

3,  000,  000 

White  fir 

Incense  cedar 

Total 



228,  000,  000 

295,  000,  000 

Compositio7i  of  forest  in  T.  35  S.,  R.  3  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  i:>ine 70 

Sugar  pine 3 

Red  fir 20 

White  fir 5 

Incense  cedar 5 

Oaks,  etc 1.5 

TowNSHir  35  South,  Range  4  East. 

This  township  lies  well  over  on  the  western  slopes  of  the  main  range 
of  the  Cascades,  owing  to  a  curve  in  the  crest  line  toward  the  east 
after  leaving  Mount  Pitt. 

The  western  portion  of  the  township  consists  of  a  series  of  low,  nar- 
row terraces  parallel  to  the  crest  of  the  range,  each  terrace  appearing 
to  mark  the  outc^r  rim  of  successive  lava  tiows.  The  central  and  east- 
ern areas  comi)rise  bowlder-strewn  slopes  rising  with  an  easy  gradient 
toward  the  crest. 
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The  drainage  from  the  township  is  small  in  amount  and  is  mostly 
contained  in  Clark  Fork  and  Fourmile  Creek,  which  head  in  the  town- 
ship. Eventually  it  finds  its  way  into  Kogue  Kiver  through  Big  Butte 
Creek.  The  waters  of  the  streams  flowing  from  the  township  are  used 
locally,  in  a  small  way,  for  irrigation  purposes. 

The  township  has  been  heavilj^  forested.  All  the  heavy  stands  have 
been  burned  in  recent  times;  that  is  to  say,  since  the  advent  of  the 
white  man.  The  southern  boundary  of  the  township  marks  the 
beginning  of  the  immense  burns,  which  stretch  northward  along  the 
summit  and  the  immediate  western  declivities  of  the  main  range  for  a 
distance  of  at  least  40  miles.  Throughout  the  central  and  western 
areas  of  the  township  and  almost  through  the  next  one  north,  a  dis- 
tance of  about  11  miles  with  a  width  of  5  miles,  there  is  one  solid  burn, 
where  scarcely  a  tree  is  to  be  seen  outside  of  the  swampy  or  wet 
slopes  of  a  few  of  the  larger  canyons.  It  is  the  most  thorough  and 
complete  sweep  of  a  standing  forest  by  fire  that  I  have  ever  seen. 
The  burned  areas  have  become  covered  with  brush  composed  of  huckle- 
berry, manzanita,  garrya,  service  berry,  and  vellum-leaved  ceanothus, 
the  latter  being  the  most  abundant  and  conspicuous  species. 

No  reforestations  are  visible,  as  yet,  on  these  tracts.  The  western 
areas  have  suffered  comparatively  little  from  fire. 

The  forest  is  mostly  of  the  yellow-pine  type,  small  stands  of  red-fir 
type  occur  here  and  there,  and  thin  lines  of  alpine-hemlock  type 
follow  the  upper  courses  of  some  of  the  canyons  which  supply  Clark 
Fork  and  Four  Bit  Creek.  The  stands  of  yellow-pine  type  are  of 
considerable  value  and  easy  of  access.  They  are  found  in  the  western 
portion  of  the  township  on  the  different  terraces.  The  trees  are 
remarkably  thick  set.  Sometimes  there  are  80  trees  per  acre  of  log- 
ging size,  a  large  number  for  stands  of  the  yellow-pine  type.  Another 
remarkable  feature  of  these  stands  is  the  short  clear  trunk  and  low 
stature  of  most  of  the  trees.  The  greater  number  will  not  average 
much  over  18  feet  in  clear  trunk  and  20  inches  in  diameter.  These 
yellow-pine  stands  are  much  mixed  with  California  black  oak  and 
Pacific  post  oak.  I  know  of  no  place  in  this  region  where  the  oaks 
approach  the  crest  line  of  the  Cascades  so  closely  in  their  range  as  in 
this  township.  In  a  straight  line  their  farthest  easterly  station  is  not 
more  than  8  miles  from  the  summit. 

All  of  the  commercially  valuable  timber  can  easily  be  logged  from 
the  west  via  the  Ranch eria-Fort  Klamath  wagon  road. 

No  mineral-bearing  areas  are  known  to  occur  in  the  township. 

There  is  neither  agricultural  nor  grazing  land  in  the  township.  The 
forest  floor  in  the  yellow-pine  stands  is  covered  with  a  thin  growth  of 
grass,  which  is  occasionally  visited  by  bands  of  stock.  Its  value  is 
unimportant. 
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Fnrrsfid  <iii(l  titlwr  «/vy/.s  in  T.  ,i5  S.,  It.  4  J'^-,  Oregon. 

Acres. 

Forested  area 12,  240 

Nonforested  area  (chieHy  burned) 10,  800 

l^adly  ])uriu'd  area 12,  000 

LoiTjzed  area None. 

'Total  stand  of  timber  i)i  T.  .io  S.,  R.  4  J'^-,  Oregon. 


Species. 

Local  p)ractice. 

Michigan  prac- 
tice. 

Yellow  pine 

Red  fir 

White  fir 

Per  cent. 

57.8 
27.7 

Feet  B.  M. 
52,  000,  000 
25,  000,  000 

Feet  B.  M. 
09,  000,  000 
42,  000,  000 

2,  750,  000 
15,  000,  000 

Noble  fir 

11.  1 

10,  000,  000 
3,  000,  000 

Alpine  hemlock 

Total 

3.3 

6,  000,  000 

90,  000,  000 

134,  750,  000 

Composition  of  forest  in  T.  35  S.,  R.  4  E-,  Oregon,  including  trees  of  all  speeics  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 48 

Sugar  pine Scattered  trees. 

White  pine Scattered  trees. 

Lodgepole  pine Scattered  trees. 

Red  fir 30 

White  fir 1 

Noble  fir 14.  5 

Alpine  hemlock 5 

Oak 1.5 

Township  35  South,  Range  5  East. 

This  township  is  situated  in  part  on  the  western  slopes  and  in  part 
on  the  eastern  declivities  of  the  Cascades,  the  crest  line  of  the  range 
passing  through  it  from  north  to  south,  a  little  west  of  the  center. 
The  summit  of  the  range  consists  of  a  plateau-like  area  having  a  mean 
elevation  of  6,000  feet.  A  narrow,  low  ridge  of  lava  along  the  west- 
ern edge  of  the  plateau  forms  the  crest.  A  low  ridge  of  lava  stretches 
across  from  east  to  west,  connecting  the  extinct  volcanic  cone.  Lost 
Peak,  with  the  volcanic  areas  along  the  crest.  The  phiteau  extends 
eastward  and  covers  all  of  the  eastern  sections  of  the  township.  It 
has  been  extensively  glaciated,  and  as  a  result  low  ridges  consisting  of 
blocks  of  lava  are  heapc^d  up  and  surround  shallow  depressions  which 
hold  small  lakelets,  most  of  which  liave  no  visible  outk^t. 

The  western  portion  of  the  township  consists  of  areas  sloping 
into  the  canyon  of  South  Fork  of  Uogui^  Riv(M',  which  heads  near 
the  soutiiern  line  of  th(!  township.  Near  its  head  Ihc  stream  lies 
mostly   in   a   nari'ow,  rocky  vaUoy,  imnicnse  ci'ngs  and   clirt's  forming 
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the  western  wall  of  its  canyon.  The  eastern  side  slopes  back  more 
gradually. 

The  headwaters  of  South  Fork  of  Rogue  River  drain  the  western  part 
of  the  township.  The  stream  heads  in  a  number  of  lakes,  the  largest 
of  which  is  li  miles  in  length  and  350  or  400  yards  in  width.  These 
lakes  are  situated  in  the  bottom  of  the  canyon  and  are  known  as  Blue 
Canyon  lakes.  Within  the  township  the  South  Fork  of  Rogue  River 
is  a  small  rivulet;  its  canyon,  while  narrow,  is  entirely  out  of  proportion 
to  the  small  volume  of  water  now  flowing  through  it.  As  with  many 
other  streams  in  the  region,  the  amount  of  water  in  its  upper  portions 
does  not  anywhere  near  account  for  the  quantities  which  must  be  shed 
from  the  adjacent  slopes.  The  southern  areas  of  the  eastern  sections 
of  the  township  drain  into  tributaries  of  Fourmile  Creek,  which 
empties  into  Pelican  Bay.  The  northern  portions  have  no  definite 
visible  drainage.  The  precipitation  either  sinks  directly  into  fissures 
in  the  lava  or  accumulates  in  small  lakelets  which  may  possess  under- 
ground outlets. 

The  township  contains  no  agricultural  lands.  Marshy  places  around 
the  edges  of  Blue  Canyon  lakes  and  the  lakelets  in  the  eastern  areas 
of  the  township  would  supply  small  quantities  of  pasturage,  but  the 
tracts  are  all  difficult  of  access. 

The  forest  is  of  the  alpine-hemlock  type  throughout.  Fires  of 
modern  origin  have  ravaged  it  extensively.  The  great  burns  which 
cover  the  eastern  areas  of  the  adjoining  township  on  the  west  extended 
into  the  western  portion  of  this  township  and  wrought  great  havoc 
among  what  must  once  have  been  heavy  stands  of  noble  fir.  The  for- 
est in  the  eastern  areas  has  suffered  no  less,  and  there  are  scant  signs 
oi  reforestation.  Most  of  the  young  growth  now  standing  is  over- 
whelmingly composed  of  lodgepole  pine.  The  bottom  and  eastern 
slopes  of  the  South  Fork  Canyon  have  escaped  fairly  well  and  carry 
a  forest  in  a  state  of  tolerably  good  preservation.  Much  of  it  has  not 
experienced  a  fire  for  300  or  400  years,  and  in  consequence  it  contains 
a  vast  amount  of  litter,  consisting  chiefly  of  the  original  lodgepole- 
pine  growth  which  followed  a  fire  that  occurred  between  three  and 
four  centuries  ago.  The  lodgepole  pine  has  had  time  to  mature,  die, 
and  fall  down,  and  a  new  forest  150  years  old  has  taken  its  place  since 
that  time.  The  soil  having  had  time  to  regain  its  normal  moisture 
ratio,  the  last  forest  on  this  tract  is  not  lodgepole  pine,  but  is  composed 
of  Engelmann  spruce,  alpine  hemlock,  noble  fir,  and  alpine  fir. 

The  mill  timber  throughout  the  township  is  of  poor  quality,  besides 
being  composed  of  undesirable  species  from  a  lumberman's  point  of 
view.  With  the  exception  of  the  southern  portion  of  the  eastern 
areas,  the  timbered  tracts  in  the  township  are  practically  inaccessible 
so  far  as  logging  operations  are  in  question,  or,  in  other  words,  90  per 
cent  of  the  forested  area  can  not  be  logged. 

No  mineral-bearing  ground  has  been  discovered  in  the  township. 
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Forraird  mid  of  her  areas  in  T.  .l'>  S.^  h'.  -7  E.,  Oregon, 


Acres. 


Forested  area 16,  ()40 

Nonforested  area  (chiefly  l)urns) 6,  400 

Badly  burned  area 8,  000 

Lotrged  anni None. 


'tT'O^ 


Total  staiul  of  t'nnber  hi  T.  35  S.,  R.  5  B.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Noble  fir 

Per  cent. 
29.2 

Feet  B.  M. 
7,  000,  000 

Feet  B.  M. 

14,  000,  000 
6,  450,  000 

15,  000,  000 
17,  000,  000 

White  fir 

Alpine  hemlock 

Engelmann  spruce 

Total 

25 

45.8 

6,  000,  000 
11,  000,  000 

24,  000,  000 

52,  450,  000 

Comjiosition  of  forest  in  T.  35  S. ,  R.  5  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

White  pine Scattered  trees. 

Lodgepole  pine 10 

White  fir 2 

Noble  fir 30 

Alpine  hemlock 30 

Engelmann  spruce 28 

Township  35  South,  Range  6  East. 

This  township  is  situated  wholly  on  the  eastern  side  of  the  main 
range  of  the  Cascades  and  consists  in  part  of  the  northern,  eastern,  and 
southern  slopes  of  Lost  Peak,  an  extinct  volcanic  cone  situated  in  the 
western  edge  of  the  township  and  rising  to  a  height  of  8,000  feet  above 
sea  level,  and  in  part  in  the  eastern  sections  of  marshy  and  swamp 
lands  on  the  margins  of  Upper  Klamath  Lake.  The  mountainous 
portions  of  the  township  are  uniformly  rocky  and  barren  at  all  of  the 
higher  elevations  and  throughout,  at  all  altitudes,  on  the  northern  and 
western  slopes  of  Lost  Peak. 

The  visible  water  supply  is  in  a  few  small  springs  and  insignificant 
rivulets.  The  large  precipitation  which  must  fall  on  a  mountain  of 
the  size  and  elevation  of  Lost  Peak  sinks  in  the  crevices  of  its  lava  and 
is  lost  to  view. 

There  are  no  agricultural  lands  in  the  township.  The  marshy  areas 
in  the  eastern  sections  produce  heavy  growths  of  sedge  and  tule,  but 
the  lands  are  too  wet  and  nuicky  to  permit  of  their  use  for  pasture  or 
hay. 

The  forest  consists  of  the  three  chief  types  common  to  the  slopes  of 
the  Cascades  in  this  I'c^gion.  The  red  iir  and  the  yellow -puie  types  are 
not  closely  differentiated,  the   red   and   white  fir  components  in  the 
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first-mentioned  type  forming  more  nearly  subtype  aggregations  in  the 
stands  of  3^ellow-pine  type.  The  mill  timber  at  the  lowest  and  middle 
eleyations  on  the  southern  and  eastern  slopes  of  Lost  Peak  is  of  fair 
quality  and  moderately  easy  of  access,  but  is  generally  of  small  dimen- 
sions. Elsewhere  and  at  high  altitudes  it  is  of  poor  quality  and 
inaccessible. 

Fires  haye  marked  nearly  all  of  the  forest  throughout  the  town- 
ship. Most  of  the  damage  has  been  on  the  northern  and  western 
slopes  of  Lost  Peak.  Reforestation  is  scant}^  most  of  it  being  com- 
posed of  scattered  stands  of  lodgepole  pine.  Many  of  the  burned- 
oyer  tracts  are  coyered  with  dense  brush  growth  of  yarious  species  of 
shrubs,  the  yellum-leayed  ceanothus  being  the  most  common  and 
prominent  species. 

None  of  the  lands  are  mineral  in  character. 

The  areal  and  timber  estimates  are  as  follows: 

Forested  and  other  areas  in  T.  35  S. ,  B.  6  E.,  Oregon. 

Acres. 

Forested  area 16,  740 

Nonforested  area  (bare  rocks  and  marsh  5,500;  burned,  800) 6,  300 

Badly  burned  area 5,  200 

Logged  area None. 

Total  stand  of  timber  in  T.  35  S.,  B.  6  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

44.2 

3.5 

.9 

17.7 

8.9 

17.7 

^-' 

/ 

Feet  B.  M. 
25,  000,  000 

2,  000,  000 

500,  000 

10,  000,  000 

5,  000,  000 
10,  000,  000 

4,  000,  000 

Feet  B.  M 

38,  000,  000 

2,  650,  000 

500,  000 

20,  000,.000 

30,  000,  000 

15,  000,  000 

6,  000,  000 

500,  000 

Sugar  pine 

White  pine 

Red  fir 

White  fir 

Noble  fir 

Alpine  hemlock 

Engelmann  spruce 

Total 

56,  500,  000 

112,  650,  000 

Composition  of  forest  in  T.  35  S. ,  B.  6  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 
Yellow  pine 20 

Sugar  pine 8 

White  pine ^ 1 

White-bark  pine 01 

Red  fir 30 

White  fir 26 

Noble  fir 14 

Alpine  hemlock 7.3 

Engelmann  spruce 1 
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.    Township  85  Soi  th.  1{ange  7i  East. 

This  township  is  situsitcMl  in  Upper  Klamath  Lake  and  contains 
overflowed  lands  produeino-  sedge  and  tule  and  lands  deeply  covered 
by  tlu^  waters  of  the  lake.  Jt  has  no  forested  areas.  In  some  places 
on  the  overflowed  marshes  semidry  hunnnoeks  covered  with  willow 
brush  ar(^  beginning  to  appear,  which  is  evidence  of  a  gradual  lower- 
ing or  drying  up  of  the  lake  through  natural  causes. 

Township  35  South,  Range  7  East. 

The  western  areas  of  this  township  consist  of  marshy  and  grass- 
covered  tracts  bordering  Upper  Klamath  Lake.  The  eastern  sections 
include  steep  ridges  of  volcanic  origin  rising  abruptly  from  the  marsh}^ 
eastern  areas. 

The  steep  western  front  of  the  hilly  section  is  sparsely  timbered; 
the  balance  bears  a  forest  of  yellow  pine  of  light  stands  and  inferior 
quality.     It  is  all  fire  marked. 

Forested  and  otJier  areas  in  T.  35  S. ,  R.  7.  E. ,  Oregon. 

Acres. 

Forested  area 15,  360 

Nonforested  area  ( marsh  and  meadow ) 7, 680 

Logged  area None. 

Total  stand  of  timber  in  T.  35  S.,  R.  7  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac-  ( 
tice. 

Yellow  })ine 

Per  ceiit. 
100 

Feet  B.  M. 
25,  000,  000 

Feet  B.  M. 
40,  320,  000 

Composition  of  forest  in  T.  35  S.,  R.  7  E.,  Oregon,  including  trees  of  all  species  ivith  basal 

diameters  of  4  inches  and  ujyward. 

Per  cent. 

Yellow  pine 95 

Lodgepole  pine 5 

Township  35  South,  Range  8  East. 

This  township  is  situated  east  of  the  main  range  of  the  Cascades  and 
consists  of  rough,  broken  ridges  and  slopes  radiating  from  Swan  Lake 
Point. 

The  forest  is  chiefly  yellow  pine  of  medium  quality,  fire  marked 
throughout,  and  difticult  of  access.  Small  grassy  swales  occur  and 
are  fringed  with  stands  of  lodgepole  pine. 
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Forested  and  other  areas  in  T.  35  S.,  R.  8  E.,  Oregon. 


Acres. 


Forested  area 23,  040 

Logged  area None. 

Total  stand  of  timber  in  T.  35  S.,  R.  8  E.,  Oregon. 


Species. 


Yellow  pine 
Sugar  pine . . 

Red  fir 

White  fir . . . 


Total. 


Local  practice. 


Per  cent. 

87 
4.3 

8.7 


Feet  B.  M. 
40,  000,  000 
2,  000,  000 
4,  000,  000 


46,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
59,  296,  600 
2,  764,  800 
5,  776,  200 
1,  382,  400 


69,  220,  000 


Composition  of  forest  in  T,  35  S.,  R.  8  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 90 

Sugar  pine 1 

Lodgepole  pine 6 

White  fir 1 

Red  fir 2 

Township  35  South,  Range  9  East. 

The  northern  portion  of  this  township  consists  of  fiats  and  low  hills 
of  rough  lava.  It  is  sparsely  or  not  at  all  timbered,  the  forest,  when 
present,  being  composed  of  scattered  trees  of  yellow  pine,  or  of  thin 
lines  of  yellow  pine,  lodgepole  pine,  cottonwoods,  and  aspen  fringing 
the  streams.  The  central  and  southern  areas  consist  of  slopes  and 
spurs  projecting  from  Saddle  Mountain,  a  volcanic  peak.  These 
ridges  are  well  timbered  along  their  summits  and  intermediate  slopes, 
sparsely  at  their  base.  The  yellow  pine,  which  forms  the  principal 
mill  timber,  is  mostly  of  small  growth,  rarely  exceeding  24  inches  at 
the  base;  60  per  cent  falling  below  20  inches  basal  diameter.  It  is 
difficult  of  access  except  at  the  lowest  elevations  and  is  fire  marked 
throughout. 

Forested  and  other  areas  in  T.  35  S.,  R.  9  E.,  Oregon. 

Acres. 

Forested  area '. 15,  340 

Nonforested  area  ( grazing  and  seniiarid) 7,  700 

Badly  burned  area 1 ,  200 

Logged  area None. 
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ToldJ  stitnd  of  fnnlnr  !ii  T.  35  8.,  11.  0  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

92.8 

5.7 

1.5 

Feet  B.  M. 
65,  000,  000 
4,  000,  000 
1,000,000 

Feet  B.  M. 

73,  000,  000 

1,000,000 

4,  000,  000 

2,  000,  000 

Sugar  pine 

Red  fir 

White  fir 

Total 

70,  000,  000 

80,  000,  000 

Composition  of  forest  in  T.  35  S.,  B.  9  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 85 

Lodgepole  pine 12 

Sugar  pine 25 

Red  fir 2 

White  fir 75 

Township  35  South,  Range  10  East. 

This  township  consists  of  a  semiarid  lava  plateau  bordering  and 
extending  north  of  the  Sprague  River  Valley.  In  the  extreme  north- 
ern portion  of  the  township  the  plateau  rises  into  steep,  rocky  hills. 

The  region  is  very  sparsely  timbered,  the  forest  consisting  of 
scattered  trees  of  low,  scraggy  growth. 

Forested  and  other  areas  in  T.  35  S.,  R.  10  E.,  Oregon. 

Acres. 

Forested  area 12, 160 

Nonforested  area  ( meadow  and  semiarid  grazing  land ) 10,  880 

Logged  area None. 

Total  stand  of  timber  in  T.  35  S.,  R.  10  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Feet  B.  M. 

Feet  B.  M. 
6,  000,  000 

Composition  of  forest  in  T.  35  S. ,  R.  10  E. ,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent 

Yellow  pine 99 

Lodgepole  pine 

Western  juniper 


;} 
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Township  35  South,  Range  11  East. 

This  township  comprises  a  rocky  lava  plateau  stretching"  northward 
from  the  Sprague  River  Valley. 

Light  stands  of  yellow  pine  and  western  juniper  are  scattered  over 
the  plateau  and  along  the  intersecting  shallow  ravines. 

Forested  and  other  areas  in  T.  35  S. ,  R.  11  E. ,  Oregon. 

Acres. 

Forested  area 6,  340 

Nonforested  area  (meadow  and  semiarid  grazing  land) 16,  700 

Logged  area None. 

Total  stand  of  timber  in  T.  35  S.,  R.  11  jEJ.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

Feet  B.  M. 

Feet  B.  M. 
3,  200,  000 

Composition  of  forest  in  T.  35  S.,  R.  11  E.,  Oregon,  including  trees  of  all  species  imih  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 99 

Western  juniper 

Cottonwood I  1 

Aspen  

Township  35  South,  Range  12  East. 

This  township  consists  chiefly  of  a  stony  lava  plateau  stretching 
northward  from  Sprague  River  Valley  and  bordering  on  the  west  the 
lower  reaches  of  the  Sycan  River.  The  northeast  corner  contains  a 
hilly  area  coming  into  the  township  from  the  Black  Hills. 

The  plateau  portion  of  the  township  is  nearly  treeless.  The  hill}^ 
areas  bear  light  stands  of  yellow  pine  of  inferior  quality,  fire  marked, 
and  more  or  less  difficult  of  access. 


Forested  and  other  areas  in  T.  35  S. ,  R.  12  E. ,  Oregon. 


Acres. 


Forested  area 4,  240 

Nonforested  area  (meadow  and  semiarid  grazing  land) 18,  800 

Logged  area  (culled  50  per  cent) 1,  000 

Total  stand  of  timber  in  T.  35  S.,  R.  12  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
8,  000,  000 

Feet  B.  M. 
17,300,000 

21  GEOL,  PT  5 26 


•iO-2 


KoKEST  kp:sekves. 


('o.iipnsitioii  of  forcM  III  T.  .7/7  aS'.  ,  R.  J  J  JC,  (Jinjoii,  indudiiuj  IrcoH  of  all  apeclts  witJi  basal 

(liainetcrs  of  4  hiclica  and  upward. 


Yellow  pine 
\\'liiU'  lir. . . 


l*('r  cent. 
99 


Western  juniper 
Loilgepule  ])ine. 

C.)ttonwoo(l 

Aspen 
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Township  35  South,  Range  13  East. 


The  northwestern  areas  of  this  township  consist  of  southward-pro- 
jecting spurs  from  the  Black  Hills  liang-e.  The  central  and  southern 
portions  consist  of  ])road  slopes  and  low  ridges  which  are  intersected 
by  many  small  streams  fringed  with  grass}^,  nonforested  glades.  In 
the  extreme  southern  area  is  a  nucleus  of  rocky  ledges  around  an 
extinct  crater. 

The  central  and  northern  areas  are  timbered  with  stands  of  yellow 
pine  of  moderate  density  and  of  medium  quality.  The  southern  sec- 
tions are  ver}"  thinly  forested,  and  the  stands  are  separated  by  large 
grassy  or  sagebrush-covered  flats. 

The  region  is  easy  of  access. 


Forested  and  other  areas  in  T.  35  S.,  JR.  13  E.,  Oregon. 


Acres. 


Forested  area 16,  940 

Nonforested  area  (burned,  1,500;  grazing,  etc.,  4,600) 6, 100 

Badly  1  )urned  area 2,  200 

Logged  area None. 


'to&^ 


Total  stand  of  timber  in  T.  35  8.,  R.  13  E.,  Oregon. 


Species. 


Yellow  pine. . 

Sugar  pine 

White  fir  ... . 
Incense  cedar 

Total . . 


Local  practice. 


Per  cent. 

88.3 

6.6 

4.4 

.6 


Feet  B.  M. 

40,  000,  000 

8,  000,  000 

2,  000,  000 

300,  000 


45,  300,  000 


Michigan  prac 
tice. 


Feet  B.  M. 

48,  000,  000 

3,  000,  000 

6,  000,  000 

600,  000 


57,  600,  000 


Composition  of  forest  in  T.  35  S. ,  R.  13  E. ,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  indies  and  upward. 

Per  cent. 

Yellow  pine 90 

Sugar  pine 5 

Txjdgei)ole  i)ine - 8 

Wliit(!  fir 1.4 

Incense  cedar 

Western  juniper 


J  • 
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Township  35  South,  Range  14  East. 

This  township  was  estimated  from  information,  and  was  not  exam- 
ined personally. 


Forested  and  other  areas  in  T.  35  S.,  R.  14  E-,  Oregon. 


Acres, 


Forested  area 8,  040 

Nonforested  area 15,  000 

Total  stand  of  timber  in  T.  35  S. ,  R.  14  E. ,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
16,  000,  000 

Feet  B.  M. 
22,  000,  000 
6,  000,  000 

White  fir 

Total 

16,  000,  000 

28,  000,  000 

Township  36  South,  Range  2  West. 

This  township  consists  chiefly  of  agricultural  and  grazing  lands 
bordering  Rogue  River  and  its  tributary.  Bear  Creek. 

The  timber  occurs  along  the  streams  and  on  the  slopes  of  Table 
Rock,  where  it  is  scattered  in  thin  stands  among  masses  of  brush.  It 
is  of  no  commercial  importance. 


Forested  and  other  areas  in  T.  36  S. ,  R.  2  W. ,  Oregon. 


Acres. 


Forested  area 4,  200 

Nonforested  area 18,  840 

Total  stand  of  timber  in  T.  36  S.,  R.  2  W.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent 

Feet  B.  M. 

Feet  B.  M. 
2,  300,  000 
200,  000 

Red .  fir 

Total 

2,600,000 

Composition  of  forest  in  T.  36  S.,  R.  2  W.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 
'  Per  cent. 

Yellow  pine 30 

Red  fir ^ 2 

Oak *. 68 


404 


forp:st  kksp:rves. 


Township  36  South,  Range  1  West. 

The  lands  in  this  township  are  mostly  level  valley  lands  of  the 
seniiarid  type,  supporting-  a  scant  growth  of  grass,  and  utilized  for 
agricultural  purposes  where  water  for  irrigation  is  available. 

The  coniferous  growth  is  confined  to  a  few  hilly  areas  in  the  southern 
sections.  It  has  no  commercial  value.  The  region  outside  the  culti- 
vated areas  is  dotted  with  copses  of  low-growing  oaks  and  numerous 
patches  of  the  common  chaparral  of  the  region  {Ceanothus  cuneatus). 


Forested  and  other  areas  in  T.  86  S.,  R.  1  IT.,  Oregon. 


Acres. 


Forestedarea 5,  000 

Nonforested  area 18,  040 

Logged  area  (culled,  90  jjer  cent) All. 

Total  stand  of  timber  in  T.  36  S. ,  R.  1  W.,  Oregon. 


Species, 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

Feet  B.  M. 

Feet  B.  M. 
2,  700,  000 
300,  000 

Red  fir 

Total 

3,  000,  000 

Composition  of  forest  m  T.  36  S.,  R.  1  W.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 58 

Red  fir 2 

Oak 40 

Township  36  South,  Range  1  East. 

The  township  consists  of  low  hills  and  level  areas  along  Little  Butte 
and  Antelope  creeks.  The  tracts  are  all  of  the  semiarid  type,  and  are 
under  cultivation  where  irrigation  is  possible  and  practicable. 

Fires  have  run  throughout  the  township,  and  large  areas  of  the 
slopes  are  covered  with  dense  stands  of  mountain  mahogany  and  other 
varieties  of  scrub  vegetation. 

The  mill  timber  has  long  ago  been  closely  culled  and  what  is  left  is 
of  little  commercial  value. 


Forested  and  other  areas  in  T.  36  S. ,  A*.  1  E. ,  Oregon. 


Acres. 


Forested  area 0,  400 

Nonforested  area 13,  640 

Logged  area  (culled,  75  per  cent) All. 
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Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

Feet  B.  M. 

Feet  B.  M. 
4,  800,  000 
500,  000 

Red  fir 

Total 

5,  300,  000 

Composition  of  forest  in  T.  36  S. ,  K.  IE.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 


Yellow  pine 
Red  fir 


Per  cent. 

70 

5 


White  fir Scattered  trees. 

Oak 25 

Madrona Scattered  trees. 


Township  36  South,  Range  2  East. 

This  township  comprises  a  hilly  reg-ion,  with  many  steep  and  rocky 
ridges  draining  into  the  tributaries  of  Little  Butte  Creek. 

The  forest  is  scanty  and  mostly  of  inferior  quality,  the  best  portions 
having  long  since  been  cut  out. 

Fires  have  marked  it  all,  and  have  induced  extensive  brush  growths 
throughout  the  timbered  areas. 


Forested  and  other  areas  in  T.  36  S. ,  R.  2  E.,  Oregon. 


Acres. 


Forested  area 16,  040 

Nonforested  area 7,  000 

Logged  area  (culled,  30  per  cent) : 10,  000 

Total  stand  of  timber  in  T.  36  S.,  R.  2  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

35.7 

7.1 

57.1 

Feet  B.  M. 
5, 000,  000 
1, 000,  000 
8,  000, 000 

Feet  B.  M. 
12,  000,  000 

3,  000,  000 
22,  000,  000 

3,  000,  000 

1,000,000 

Sugar  pine 

Red  fir 

White  fir 

Incense  cedar 

Total 

14,  000,  000 

41,  000,  000 
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CuuipoxUloa  of  j'on'M  in  T.  oO  *V. ,  Jl.  J  K.,  Oregon,  includ'uKj  trees  of  all  species  vnth  banal 

diameters  of  4  inches  and  upnard. 

Per  cent. 

Yellow  pine 35 

Sugar  pine 1 

Red  fir 50 

White  111- 8 

Ineensse  cedar 2 

Oak 5.  8 

Township  86  South,  Range  3  East. 

This  township  is  situated  in  part  Avithin  the  watershed  of  Little 
Butte  Creek  and  in  part  within  the  watershed  of  the  South  Fork 
of  Big  Butte  Creek.  The  eastern  areas  consist  of  long,  eas}^  slopes 
stretching  westward  from  the  base  of  Mount  Pitt;  the  western  por- 
tions are  a  mass  of  steep,  broken  ridges  and  slopes  with  broad  valle^^s 
in  the  north-central  areas  of  the  township. 

The  central  and,  in  part,  the  eastern  areas  contain  a  ver}^  massive 
forest  in  which  the  yellow  pine,  largely  composed  of  standards  and 
veterans,  is  of  excellent  quality  and  easy  of  access.  A  large  propor- 
tion of  the  red  fir  is  composed  of  small  standards.  The  noble  fir  enters 
the  township  in  the  extreme  eastern  areas.  The  Avhite  pine  occurs  in 
the  southeast  areas.  Fires  have  run  through  most  of  the  township, 
burning  10  per  cent  of  the  timber.  Brush  growths  with  scanty  refor- 
estations are  the  results  of  the  fires. 

Forested  and  other  areas  in  T.  36  S. ,  R.  S  E.,  Oregon. 

Acres. 

Forested  area 19,  440 

Nonforested  area  (meadows,  glades,  etc. ) 3,  600 

Badly  burned  area 1,  500 

Logged  area 600 

Total  stand  of  timber  in  T.  36  S.,  H.  3  E.,  Oregon. 


Specib... 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Sugar  pine 

White  pine 

Red  fir 

Per  cent. 

22.4 

1.3 

3.2 

64.1 

3.2 

5.2 

.6 

Feet  B.  M. 
35,  000,  000 
2,  000,  000 
5,  000,  000 
100,  000,  000 
5,  000,  000 
8,  000,  000 
1,000,000 

Feet  B.  M. 
50,  000,  000 

4,  500,  000 

6,  000,  000 

1()0,  000,  000 

25,  000,  000 

10,500,000 

2,  500,  000 

White  fir 

Noble  fir 

Incense  cedar 

T<jtal 

156,  000,  000 

258,  500,  000 

U.    S.    GEOLOGICAL  SURVEV 


tWENTY-FlRST  ANNUAL  REPORT       PART  V       f'L.    LXXXIM 


A.      MOUNT    PITT,    FROM    WEST    END   OF    PELICAN    BAY,    UPPER    KLAMATH    LAKE. 


Ji      MOUNT   PITT,   AS  SEEN    FROM    FISH    LAKE. 


LEiBERG.]  CASCADE    RANGE    AND    ASHLAND    RESERVES.  407 

Composition  of  forest  in  T.  36  S. ,  R.  3  E.,  Oregon,  including  trees  of  all  species  'with  basal 

diameters  of  4  inches  and  upward. 

Per  cent 

Yellow  pine 23 

Sugar  pine 5 

White  pine J 5 

Lodgepole  pine 2 

Red  fir 60 

White  fir 10 

Noble  fir 3 

Incense  cedar 2 

Yew  and  cotton  wood 8 

Township  36  South,  Range  4  East. 

This  township  in  part  is  situated  on  the  western  slope  of  the  Cas- 
cades. In  part  it  covers  the  summit,  while  the  extreme  eastern  sections 
lie  on  the  eastern  declivities  of  the  range.  The  crest  line  of  the  Cas- 
cades enters  the  township  near  the  northeast  corner,  forming  a  west- 
curving  arch  toward  the  southeast  corner,  where  it  leaves  the  township. 

The  western  areas  of  the  township  consist  of  a  series  of  narrow,  flat 
terraces  encircling  the  base  of  Mount  Pitt.  The  central  and  eastern 
sections  contain  Mount  Pitt  in  the  northern  portions  and  have  the 
southern  and  intermediate  areas  filled  with  vast  lava  flows  from  the 
volcanic  vents  which  anciently  existed  around  this  peak. 

Mount  Pitt,  seen  from  any  direction,  appears  as  a  huge,  sjnnmet- 
rical,  sharp-pointed  cone.  In  reality  it  is  a  narrow  hogback  which 
originally  formed  the  western  and  southern  segments  of  the  periphery 
of  a  huge  crater.  Most  of  this  crater  has  been  blown  away  by  ancient 
eruptions,  leaving  standing  the  sharp-crested  ridge  now  known  as 
Mount  Pitt.  At  the  northwestern  termination  the  ridge  falls  sharply 
and  precipitously  away,  which,  together  with  the  steep  slopes  on  all 
sides,  give  it  the  characteristic  conical  aspect.  The  mountain  has  an 
altitude  of  9,760  feet.  It  stands  on  a  nearly  circular  platform  of  lava 
about  6  miles  in  diameter.  A  great  deal  of  this  lava  is  of  the  most 
vesicular  type  and  is  indescribably  rough.  It  has  issued  from  fissures 
at  the  base  of  the  mountain  and  is  of  comparatively  recent  formation, 
much  of  it  not  having  the  slightest  soil  covering,  or  supporting  any 
vegetation  except  mosses  and  lichens  in  the  crevices  (PL  LXXXIII, 
A  and  B). 

The  crest  line  of  the  Cascades  passes  directly  through  the  mountain 
and  continues  southward  to  Mount  Brown,  being  formed,  in  part, 
between  the  two  peaks  of  a  rough  lava  flow  which  apparently  welled 
out  from  a  fissure  that  opened  southward  from  Mount  Pitt,  and,  in 
part,  from  lava  flows  ejected  northward  from  Mount  Brown. 

With  the  exception  of  a  few  unimportant  rivulets  the  entire  visible 
drainage  of  the  township  is  concentrated  in  the  North  Fork  of  Little 
Butte  Creek.     This  stream  and  its  water  supply  is  of  some  importance, 
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inasiiuicli  as  it  is  drawn  u})()ii  for  a  large  portion  of  the  irrigation  water 
utilized  on  th(vs(Mniarid  tracts  in  th(^  reo-jon  of  Eao-le  Point  and  Browns- 
boro  in  the  Kogue  River  Valle3^  The  stream  first  issues  from  under 
a  mass  of  rough,  heaped-uj)  lava  which  forms  the  crest  of  the  Cascades 
between  Mounts  Pitt  and  Brown.  It  does  not  come  forth  as  small 
springs.  ])ut  iiows  out  in  a  sheet  40  or  50  feet  wide  and  3  to  4  feet  in 
depth,  with  a  strong,  steady  current  of  ice-cold  water.  Immediately 
after  issuing  from  under  the  lava  it  enters  a  sort  of  reservoir  named 
Fish  Lake,  which  in  realitv  is  onlv  a  widening  of  the  stream.  The 
lake  is  about  a  mile  in  length,  one-third  of  a  mile  in  width,  and  4  to  5 
feet  in  depth.  The  creek  leaves  the  lake  at  the  west  end  through  a 
gap  one-fourth  of  a  mile  in  width,  which  soon  narrows  to  150  yards. 
It  is  cut  through  a  mass  of  lava  and  is  50  to  60  feet  in  depth.  Fish 
Lake  is  excellently  situated  for  water-storage  purposes. 

There  are  no  agricultural  lands  in  the  township.  On  the  south  side 
and  at  the  west  end  Fish  Lake  is  bordered  by  200  to  250  acres  of 
marshy  meadow  land,  partly  dr}"  during  a  portion  of  each  year,  over- 
flowed at  high  w^ater,  and  covered  with  a  coarse  growth  of  tough  and 
wir}^  sedge. 

Cattle  range  through  the  forest,  and  both  cattle  and  horses  are  occa- 
sionally driven  to  the  marshy  ground  around  the  lake  for  summer 
pasture.  In  past  3^ears  sheep  were  pastured  at  the  lake,  but  none  have 
been  there  in  recent  years. 

All  of  the  forest  types  occurring  on  the  western  slopes  of  the  Cas- 
cades in  the  Rogue  River  Basin  are  represented  in  the  township,  but 
of  the  3^ellow-pine  type  there  is  but  a  small  quantit}^  Most  of  the 
township  is  covered  with  stands  of  the  red-lir  type.  The  alpine- 
hemlock  type  occurs  on  the  slopes  of  Mount  Pitt  and  on  the  adjacent 
high-altitude  areas.  The  summit  of  Pitt  projects  about  350  feet  above 
the  timber  line  on  the  southern  declivities  and  800  feet  above  the  line 
on  the  northern  slopes. 

Forest  fires  have  ravaged  all  of  the  timbered  tracts,  consuming  an 
enormous  quantity  of  mill  timber,  if  one  may  judge  from  the  density 
of  a  few  of  the  surviving  veteran  stands  on  the  northern  side  of  Fish 
Lake,  which  in  some  localities  will  cut  90,000  feet  B.  M.  per  acre. 
Especially  have  the  fires  been  severe  in  the  timbered  tracts  below  the 
Mount  Pitt  platform  to  the  west  of  the  mountain.  In  almost  every 
case  the  burned-over  areas  have  grown  up  to  brush,  with  scant  signs  of 
reforestation.  In  the  burns  a  mile  or  two  north  of  Fish  Lake  fires  of 
recent  origin  have  burned  out  even  the  soil  down  to  the  rough  lava 
foundation.  This  has  been  possible  because  the  soil  on  the  younger 
lava  flows,  when  there  is  any  at  all,  is  wholly  composed  of  decaying 
woody  matter. 

The  timber  is  of  fair  ((uality  in  the  southwestern  and  west-central 
areas,  but  elsewhere  is  much  damaged  by  rot  due  to  fire  sears  and 
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scars.  It  can  be  logged  on  all  areas  below  subalpine  elevations  by 
way  of  the  old  Rancheria-Fort  Klamath  wagon  road,  which  runs 
through  the  center  of  the  next  township  north,  and,  over  a  road  with 
eas}^  gradients,  which  affords  an  outlet  to  the  Rogue  River  Valley 
settlements. 

Forested  and  otJier  areas  in  T.  36  S.,  R.  4  E.,  Oregon. 

Acres. 

Forested  area 16,  040 

Nonforested  area  (naturally  nonforested,  4,500;  burned,  2,500) 7,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  36  S. ,  R  4  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
3.1 
1.3 
3.7 

75 
11.9 

5 

Feet  B.  M. 

5,  000,  000 
2,  000,  000 

6,  000,  000 
120,  000,  000 

19,  000,  000 
8,  000,  000 

Feet  B.  M. 

10,  000,  000 

2,000,000 

8,  500,  000 

148,  000,  000 

37,  000,  000 

27,  000,  000 

13,  000,  000 

1,500,000 

1,000,000 

Sugar  pine 

White  pine 

Red  fir 

Noble  fir 

White  fir 

Alpine  hemlock 

Western  hemlock 

Engelmann  spruce 

Total 

160,  000,  000 

248,  000,  000 

Composition  of  forest  in  2\  36  S.,  R.  4  E.,  Oregon,  including  trees  of  all  species  with  diam- 
eters of  4  inches  at  the  base  and  upward. 

Per  cent. 

Yellow  pine 5 

Sugar  pine 25 

White  pine 2 

White-bark  pine 001 

Lodgepole  pine 1 

Red  fir 60 

White  fir 14 

Noble  fir 10 

Alpine  fir 001 

Alpine  hemlock 7 

Western  hemlock 

Engelmann  spruce 


i 
3 


Township  36  South,  Range  5  East. 

This  township  is  situated  wholly  on  the  eastern  slope  of  the  Cas- 
cades. The  western  areas  consist  of  high,  rough  lava  flows  ejected 
parti}"  from  Mount  Pitt,  partly  from  Mount  Brown ;  the  central  por- 
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tioiis  consist  of  o-laciatccl  hiAiiilows  with  nuinerous depressions  holding 
small  lake  and  marshes,  while  the  eastern  sections  are  flat  and  marshy 
Avith  interseetino-  low  eombs  and  rido-es  of  volcanic  rock. 

^Vhv  drainaov  of  the  townshij)  flows  into  Pelican  Bay  of  Upper  Kla- 
math Lake  through  a  number  of  small  creeks  heading  near  Mount 
Pitt,  and  mostly  dry  in  the  sunnner  time.  In  the  north-central  reo-ions 
of  the  township  is  Fourmile  Lake,  2i  miles  in  length  by  one-half  or 
three-fourths  mile  in  width.  East  and  south  of  the  lake  there  are 
a  dozen  or  more  shallow  lakelets  scattered  about  in  the  depressions 
existing  in  the  laya  sheet  along  the  northeast  foot  of  Mount  Pitt.  The 
paucity  of  yisible  drainage  from  this  and  the  foregoing  townships, 
and  in  general  from  the  entire  region  of  high  and  middle  altitude  in  the 
Cascades  south  of  township  34,  is  noteworthy.  Eyidently  most  of  the 
water  sinks  in  the  lava,  which  must  be  widely  fissured.  It  is  not  clear 
where  it  again  comes  to  the  surface.  Possibly  the  large  and  numerous 
springs  rising  in  the  bottom  of  Pelican  Bay  in  LTpper  Klamath  Lake 
account  for  some,  but  most  of  it  is  lost,  or  at  least  does  not  come  to 
the  surface  anywhere  in  the  immediate  reo-ion  of  the  Cascades. 

There  are  no  agricultural  lands  in  the  township.  Nearly  all  of  the 
creeks  in  the  central  and  eastern  portions  are  bordered  by  marshy 
sedge  meadows  which  could  be  utilized  for  pasturage. 

The  forest  is  chiefly  of  the  red-fir  type.  Areas  near  Mount  Pitt 
carry  stands  of  alpine-hemlock  t3^pe  and  tracts  in  the  eastern  sections 
contain  small  quantities  of  yellow-pine  type. 

Forest  fires  haye  ravaged  the  township  everywhere.  Recurrent 
fires  in  the  central  and  eastern  areas  have  laid  waste  large  trac^ts  of 
lodgepole-pine  reforestations  after  earlier  fires.  In  the  western  por- 
tions heavy  stands  of  veteran  noble  fir  have  been  destroyed,  leaving 
behind  only  lone  trees  here  and  there.  The  reforestations  have  been 
confined  mostly  to  low-lying  areas  with  plenty  of  seepage  and  soil 
moisture.  On  the  slopes,  brush  growths  have  replaced  the  forest  in 
almost  every  instance.  Altogether  40  per  cent  of  the  standing  timber 
has  been  destroyed  by  fire  within  the  last  forty  or  forty-five  3^ears,  and 
at  least  50  per  cent  of  the  ensuing  reforestations  of  lodgepole  pine.  The 
old  military  road  between  Fort  Klamath  and  the  Rogue  River  Valley 
passed  through  the  center  of  the  township  in  an  east-west  direction. 
The  travel  over  this  road  w^as,  doubtless,  responsible  for  many  of  the 
devastating  fires  which  have  demolished  its  forests. 

The  ({uality  of  the  timber  is  poor,  owing  to  the  frequent  fires.  The 
white  pine  occurs  chiefly  in  the  south-central  portions  of  the  town- 
shi}).  It  is  of  small  growth,  seldom  exceeding  i^O  inches  basal  diam- 
eter and  80  feet  ch^ar  trunk.  The  township  can  be  logged  from  the 
Pelican  Bay  rc^.gion,  but  nonc^  of  its  areas  are  readily  accessible. 

No  mineral  deposits  are  known  to  occur  in  the  township. 
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Forested  and  other  areas  in  T.  35  S. ,  R.  5  E. ,  Oregon. 

Acres. 

Forested  area 12,  840 

Nonfo rested  area  (meadows,  etc.,  5,000,  burned  clean,  5,200) 10,  200 

Badly  burned  area 12,  000 

Logged  area None. 

Total  stand  oftimher  in  T.  36  >S.,  B.  5  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

1 

Yellow  pine 

White  pine 

Red  fir 

White  fir 

Per  cent. 

5.3 
14. 
35. 
17.  6 
17.6 

8.8 

Feet  B.  M. 

3,  000,  000 

8,  000,  000 
20,  000,  000 
10,000,000 
10,  000,  000 

5,  000,  000 

Feet  B.  M. 

3,  000,  000 
12,  000,  000 
36,  000,  000 
60,  700,  000 
13,000,000 
10,  000,  000 

2,  000,  000 

3,  000,  000 

Noble  fir 1 . 

Alpine  hemlock 

Western  hemlock 

Engelmann  spruce 

Total 

1.7 

1,  000,  000 

57,  000,  000 

139,  700,  000 

Composition  of  forest  in   T.  36  S.,  R.  5.  E.,  Oregon,  including  trees  of  all  species  vuth 

hasal  diameters  of  4  inches  and  ujjward. 

Per  cent. 

Yellow  pine 2 

White  pine 8 

Lodgepole  pine 8 

Red  fir 20 

White  fir 45 

Noble  fir 10 

Alpine  hemlock 5 

Western  hemlock 1 

Engelmann  spruce 1 

Township  36  South,  Range  G  East. 

This  township  is  situated  wholly  east  of  the  Cascades,  and  comprises 
in  the  western  and  southern  areas  low  rocky  terminations  of  the  vol- 
canic mountain  masses  of  the  adjacent  townships  on  the  south  and  west. 
The  central  portions  consist  of  low  marshy  flats,  extending  eastward 
and  connecting  with  marshy  tracts  bordering  Pelican  Bay,  which, 
together  with  a  small  portion  of  the  bay,  cover  the  eastern  sections  of 
the  township. 

Almost  the  entire  visible  water  supply  flows  into  Fourmile  Creek, 
through  which  it  finds  its  way  into  Pelican  Bay.  Exception  should 
be  made  in  the  case  of  the  large  and  numerous  springs  which  rise  in 
the  bottom  of  that  bay,  and  whose  origin  undoubtedly  is  in  the 
mountains  in  the  western  portion  of  the  township.     The  volume   of 


4  1  2  F( ) K EST    RES E K V ES. 

wtitcr  in  FounniK'  Creek  is  .small   until  jihout  '2  miles  ji))()ve  its  outlet, 
wh(M'('  it  is  suddenly  auo-mented. 

The  lands  which  can  he  utilized  for  purposes  of  ag"rieulture  comprise 
2,000  acres;  the  yiazino'  lands  ahout  2,000  more.  The  tracts  of  ^jj-raz- 
ino*  and  agricultural  lands  are  situated  along  Fourmile  Creek,  in  the 
central  areas  of  the  township,  extending  westward  about  3  miles 
from  the  marshy  areas  bordering  Pelican  Bay,  and  in  the  southeastern 
sections  of  the  township  bordering  the  ba3\  With  few  exceptions 
they  are  w^et  and  liable  to  overflow,  but  are  capable  of  j^ielding  large 
quantities  of  coarse  wild  h'dy.  The  marshy  areas  bordering  Pelican 
Bay  are  very  wet  and  muddy,  and  can  be  pastured  only  in  late  summer 
and  fall.  Almost  all  of  the  grazing  and  agricultural  land  is  held  l^y 
residents  or  nonresident  private  owners.  Some  of  the  land  here 
classed  as  agricultural  is  covered  with  half -burned  growths  of  lodge- 
pole  pine,  requiring  clearing.  The  grazing  lands  are  naturally  non- 
forested,  and  must  so  remain,  owing  to  their  wet  and  swampy  nature. 
Lying  directly  in  the  track  of  the  draftage  from  the  permanently 
snow-covered  northeastern  slopes  of  Pitt,  the  region  is  frosty,  or  at 
least  liable  to  summer  frosts.  It  is  doubtless  for  this  reason  that  no 
agricultural  improvements  of  much  value  or  permanency  have  been 
made. 

The  forest  is  wholly  of  yellow-pine  type.  Fires  have  ravaged  it 
in  all  directions,  and  have  been  followed  by  lodgepole-pine  reforesta- 
tions on  low^-l3dng  areas,  and  by  brush  growths  on  the  higher  and  drier. 
The  best  timber  is  found  on  the  southern  slopes  of  Lost  Peak,  in  the 
north-central  areas  of  the  township,  along  the  bottoms  of  Fourmile 
Creek,  on  tracts  elevated  sufficiently  to  be  permanently  above  high 
water,  where  occur  heavy  and  very  valuable  stands  of  nearly  pure 
growth  yellow  pine,  and  in  the  southeastern  sections  of  the  township, 
where  the  forest  is  thickest,  but  the  timber  of  inferior  quality. 

The  township  can  easily  be  logged  from  Pelican  Bay.  The  logging 
so  far  done  consists  of  cuttings  to  supply  local  demands  of  settlers,  and 
has  been  carried  on  for  many  years.  The  cutting  in  the  extreme 
southeast  corner  of  the  township  has  been  for  export  to  the  mills  at 
the  foot  of  Upper  Klamath  Lake. 

No  mineral-bearing  areas  have  been  discovered  in  the  township. 

• 

Forested  and  other  areas  in  T.  36  S.,  R.  6  E.,  Oregon. 

Acres. 

Forested  area 15,  840 

NonforcHted  area  ( meadows,  marsh,  etc. ) 7,  200 

Badlv  burned 5,  500 

Logged  area  (98  per  cent  then  burned  over) 2,  000 
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Total  stand  of  timber  in  T.  36  S. ,  R.  6  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

73.7 

6.2 

19.3 

Feet  B.  M. 
95,  000,  000 

8,  000,  000 
25,  000,  000 

Feet  B.  M. 
110,  000,  000 

8,  300,  000 
35,  000,  000 
20,  000,  000 

2, 100,  000 

Sugar  pine 

Red  fir 

White  fir           

Incense  cedar 

.8 

1,  000,  000 

Total 

129,  000,  000 

175,  400,  000 

Composition  of  forest  in  T.  36  S.,  R.  6  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 40 

Sugar  pine 1 

Lodgepole  pine 20 

Red  fir 20 

White  fir 18 

Incense  cedar 1 

Township  36  South,  Range  7a  East. 

This  township  comprises  areas  mostly  covered  by  the  waters  of  Upper 
Klamath  Lake. 

A  few  of  the  points  projecting  into  the  lake  bear  a  light  forest  of 
little  or  no  commercial  value. 


Forested  and  other  areas  in  T,  36  S. ,  R.  7a  E. ,  Oregon. 


Acres. 


Forested  area 3,  000 

Nonforested  area  (marshes  and  lake) 20,  040 

Logged  area None. 

Total  stand  of  timber  in  T.  36  S. ,  R.  7a  E. ,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

Feet  B.  M. 

Feet  B.  M. 
2, 500, 000 
500, 000 

Red  fir 

Total 

3,  000,  000 

Composition  of  forest  in  T.  36  S. ,  R.  7a  E. ,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 80 

Lodgepole  pine 10 

Red  fir 10 
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Township  3<)  South,  Rangp:  Tji  East. 

This  township  is  mostly  coverod  hy  the  waters  of  Upper  Klamath 
Lake,  or  eompiises  laucls  intermittently  overflowed  from  that  source. 

Th(^  northeastern  i^ortions  of  the  township  are  formed  by  a  project- 
ino-  point  of  the  lava  plateau  which  stretches  northward  from  Swan 
Lake  Point.  The  front  of  this  plateau,  where  it  breaks  ofl*  to  the  lake, 
is  of  semiarid  character,  and  is  either  bare  or  in  spots  covered  with 
clumps  of  mountain  mahogany  or  scrubby  western  juniper.  The  sum- 
mit bears  thin  stands  of  yellow  pine  of  inferior  quality,  mixed  with 
small  (juantities  of  red  iir  and  western  juniper. 


Forested  and  other  areas  in  T.  36  S.,  R.  7b  E,,  Oregon. 


Acres. 


Forested  area 7,  280 

Nonforested  area 15,  760 

Logged  area j None. 

lotal  stand  of  timber  in  T.  36  S.,  R.  7  b  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
15,  000,  000 

Feet  B.  M. 
21,  640,  000 

Township  36  South,  Range  8  East. 

This  township  consists  of  a  mass  of  broken  ridges  and  spurs  radi- 
ating from  Swan  Lake  Point. 

The  ridges  are  timbered  with  a  forest  of  yellow  pine,  most  of  which 
is  of  small  dimensions  and  difficult  of  access.  Grassy  glades  occur 
here  and  there  among  the  ridges  and  are  fringed  with  thin  stands  of 
lodgepole  pine. 

Forested  and  other  areas  in  T.  36  8.,  R.  8  E.,  Oregon. 

Acres. 

Forested  area - 23,  040 

Logged  area None. 

Total  stand  of  timber  in  T.  36  S. ,  R.  8  E. ,  Oregon. 


Species. 

Local  practice. 

Michif^an  prac- 
tice. 

Yellow  pine 

Per  cent. 

92.3 

2.6 

5.1 

Feet  B.  M. 
36,  000,  000 

1,  000,  000 

2,  000,  000 

Feet  B.  M. 
72,  000,  000 
2,  000,  000 

4,  000.  000 

5,  000,  000 
1,280,000 

Sugar  j)ijie 

Red  fir 

White  fir 

Incense  cedar 

Total 

39,  000,  000 

84,  280,  000 
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Composition  of  forest  in  T.  36  S.,  II.  8  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and.  upward. 

Per  cent. 

Yellow  pine 83 

Sugar  pine 2 

Lodgepole  pine 12 

Red  fir 1 

AVhite  fir '. 3 

Incense  cedar 

Western  juniper 


8 


Township  36  South,  Range  9  East. 

This  township  consists  chiefly  of  steep  slopes  extending  in  an  east- 
erl}^  direction  from  Swan  Lake  Point. 

The  region  is  well  timbered  except  in  the  northeast  corner  of  the 
township,  where  the  stands  are  thin  and  are  much  broken  by  grassy 
glades.  The  timber  is  of  medium  quality,  the  yellow  pine  being 
largely  composed  of  standards.     It  is  lire  marked  throughout. 


Forested  and  other  areas  in  T.  36  S. ,  it.  9  E.,  Oregon. 

Acres. 

Forested  area 21,  840 

Nonforested  area 1,  200 

Badly  burned  area .- 3,  300 

Logged  area None. 

Total  stand  of  timber  in  T.  36  S. ,  B.  9  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Sugar  pine 

Red  fir 

White  fir 

Incense  cedar 

Per  cent. 

88 

.9 

7.3 

1.9 

1.9 

Feet  B.  M. 
95,  000,  000 

1,  000,  000 
8,  000,  000 

2,  000,  000 
2,  000,  000 

Feet  B.  M. 
110,  500,  000 

1,  300,  000 
12,  200,  000 

9,  500,  000 

2,  500,  000 

Total 

108,  000,  000 

136,  000,  000 

Composition  of  forest  in  T.  36  S.,  R.  9  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 88 

Sugar  pine 3 

Lodgepole  pine 4.  7 

Red  fir 3 

White  fir 

Incense  cedar „ 
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Township  36  South,  Range  10  East. 

The  northorn  sections  of  this  township  consist  of  bottom  lands, 
mostly  grass  covered,  bordering  Sprague  River,  with  small  areas  of 
steep  lava  bluffs  north  of  the  stream.  The  central  and  southern  por- 
tions are  hilly,  and  bear  an  open  growth  of  yellow  pine  of  small  dimen- 
sions, mixed  with  small  quantities  of  white  fir  and  incense  cedar  along 
the  higher  elevations.  The  timbered  areas  are  intersected  by  defor- 
ested tracts,  which  consist,  in  part,  of  grassy  glades,  wet  in  the  spring- 
time, dry  during  the  balance  of  the  year;  in  part,  of  stony  tracts,  with 
scattered  junipers  or  growths  of  sagebrush. 

The  logging  and  culling  has  been  done  by  the  Klamath  Indians. 

Forested  and  other  areas  in  T.  36  S. ,  R.  10  E. ,  Oregon. 

Acres. 

Forested  area 10,  240 

Nonforested  area 12,  800 

Logged  area  (culled,  2  per  cent) Throughout. 

Total  stand  of  timber  in  T.  36  S.,  B.  10  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
30,  000,  000 

Feet  B.  M. 
38,  000,  000 
2,  000,  000 
500,  000 

White  fir 

Incense  cedar 

Total 

30,  000,  000 

40,  500,  000 

Composition  of  forest  in  T.  36  S.,  R.  10  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 


Yellow  pine  . . . 
Lodgepole  pine. 

White  fir 

Incense  cedar  . . 


Per  cent. 
99 


Township  36  South,  Range  11  East. 

This  township  consists  chiefly  of  agricultural  and  grazing  areas  bor- 
dering Sprague  River.  The  southern  portion  of  the  township  com- 
prises a  hilly  area,  which,  in  part,  forms  the  divide  between  the  Sprague 
River  and  the  Lost  River  drainage.  The  lower  slopes  of  this  divide 
bear  an  open  growth  of  yellow  pine  of  fair  quality,  mixed  with  thin 
stands  of  western  juniper.  The  higher  and  intermediate  slopes  bear  a 
denser  growth  of  yellow  pine,  mixed  with  a  small  percentage  of  white 
fir  and  incense  cedar. 

These  stands  of  timber  supply  the  Indians  around  the  Yainax  sub- 
agency  with  their  timber  and  hunber. 
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Forested  and  other  areas  in  T.  36  S.,  R.  11  E.,  Oregon. 

Acres. 

Forested  area 7,  680 

IS  onforested  area 15,  360 

Logged  area  (culled  on  an  average  10  per  cent) 4,  500 

Total  stand  of  timber  in  T.  36  S.,  B.  11  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
58,  000,  000 

Feet  B.  M. 
64,  000,  000 
2,  200,  000 
300,  000 

White  lir 

Incense  cedar 

Total 

58,  000,  000 

66,  500,  000 

Composition  of  forest  in  T.  36  S.,  B.  11  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 


Yellow  pine 
White  fir  . . . 


Incense  cedar  . . . 
Western  juniper. 


Per  cent. 
99 


Township  36  South,  Range  1:2  East. 

The  northern  areas  of  this  township  consist  of  grazing  and  agricul- 
tural lands  bordering  Sprague  River.  The  central  and  most  of  the 
southern  areas  comprise  a  rocky  lava  plateau,  carrying  light  and  scat- 
tering stands  of  yellow  pine  and  western  juniper.  In  the  extreme 
southern  portions  are  a  few  slopes  belonging  to  the  Sprague  River- 
Lost  River  divide,  which  carry  stands  of  yellow  pine  of  medium 
densit}^  and  quality. 


Forested  and  other  areas  in  T.  36  S.,  B.  13  E.,  Oregon. 


Acres. 


Forested  area 2, 500 

Nonforested  area  (grass  or  semiarid  tracts) 20,  540 

Logged  area None. 

Total  stand  of  timber  in  T.  36  S.,  B.  12  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

1 

Yellow  pine 

Per  cent. 

Feet  B.  M. 

Feet  B.  M. 
2,  500,  000 
300,  000 

White  fir 

Total 

2,  800,  000 

21  GEOL,  FT  5 27 
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0)inj)osi(i(»)i  of  forest  in  T.  36  S.,  R.  12  E.,  Oregon,  including  trees  of  all  species  nutli  basal 

diameters  of  4  inches  and  upward. 


Yellow  piiu' 
Whitelir... 


Per  cent. 
. . . .     99 


Incense  cedar ]-    ] 

AVestern  juniper 

Township  36  South,  Range  13  East. 

Tlii.s  town.sliip  was  not  personally  examined,  but  was  estimated  from 
information. 


Forested  and  other  areas  in  T.  36  S.,  R.  13  E.,  Oregon. 


Acres. 


Forested  area 16,  040 

Nonforested  area 7, 000 

Logged  area None. 

Total  stand  of  timber  in  T.  36  S.,  R.  13  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
100,  000,  000 

Feet  B.  M. 
113,  000,  000 

Township  36  South,  Range  11:  East. 

This  township  was  not  personally  examined,  but  estimated  from 
information. 

Forested  and  other  areas  in  T.  36  S.,  R.  14  E.,  Oregon. 

Acres. 

Forested  area 8,  040 

Nonforested  area 15,  000 

Total  stand  of  timber  in  T.36S.,  R.  14  E.,  Oregon. 


Species. 


Yellow  pine 


Local  practice. 


Per  cent. 
100 


Feet  B.  M. 

5, 000, 000 


Michigan  prac- 
tice. 


Feet  B.  M. 
8,  000,  000 


Township  37  South,  Range  2  West. 

This  township  comprises  chiefly  farming  land  in  the  Rogue  River 
Valley.  The  timbered  portions  are  confined  to  a  low  hilly  region  in  the 
western  sections.     Ihe  timber  is  small  and  worthless  for  mill  purposes. 


Forested  and  other  areas  in  T.  37  S.,  R.  2  W.,  Oregon. 


Acres. 


Forested  area 2,  400 

Nonforested  area 20,  640 

Logged  area All. 


LEIBERG.] 


CASCADE    RANGE    AND    ASHLAND    RESERVES. 


419 


Total  stand  of  timber  in  T.  37  S.,  R.  2  W.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

Feet  B.  M. 

Feet  B.  M. 
800, 000 
400, 000 

Red  fir 

Total 

1,200,000 

Composition  of  forest  in  T.  87  S. ,  R.  2  W. ,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 65 

Red  fir 30 

AVhite  fir,  incense  cedar,  oak,  etc 5 

Township  37  South,  Kange  1  West. 

The  western  and  central  portions  of  this  township  comprise  agri- 
cultural and  grazing  lands  of  various  character.  The  agricultural 
lands  are  in  Bear  Creek  Valle}^  and  grazing  lands  on  the  slopes  of 
Grizzly  Range.  These  lands  carry  in  some  places  oak  copses  and 
scattered  trees  of  yellow  pine. 

The  summit  of  the  range  and  the  eastern  slope  are  timbered  with 
light  stands  of  yellow  pine  and  red  fir,  mostly  of  small  growth.  The 
forest  is  much  intersected  with  grassy  glades,  all  badly  overpastured. 

Forested  and  other  areas  in  T.  37  S.,  R.  1  W.,  Oregon. 

Acres. 

Forested  area 1 9,  540 

Nonforested  area  (meadows,  agricultural,  and  rocky  glades) 13,  500 

Logged  area 3,  600 


Total  stand  of  timber  in  T.  37  S.,  R.  1  W.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
37.5 

Feet  B.  M. 
6,  000,  000 

Feet  B.  M. 

9,  000,  000 

1,000,000 

15,  000,  000 

5,  000,  000 

400,  000 

Sugar  pine 

Red  fir 

62.5 

10,000,000 

White  fir 

Incense  cedar 

Total 

16,  000,  000 

30,  400,  000 
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Compositinn  (if  forest  in  T.  S7  S.,  It  1  IF.,  Oregon,  including  Irre.s  of  all  impedes  with  hasal 

dinwrtrrs  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 32 

Sugar  pine Scattered  trees. 

Red  fir 50 

AVhite  fir 14 

Oak 4 

Incense  cedar Scattered  trees. 

Township  37  South,  Range  1  East. 

This  township  consists  of  eastern  slopes  of  the  Grizzly  Range  and 
a  broken  and  hilly  region  forming  portions  of  Antelope  and  Little 
Butte  creeks  watershed. 

The  forest  is  much  scattered,  forming  thin  stands  surrounded  with 
broad  strips  of  brush  growth  throughout  the  township.  It  is  of  small 
growth  and  mostly  of  inferior  quality. 


Forested  and  oilier  areas  in  T.  37  S. ,  R.  1  E.,  Oregon. 


Acres. 


Forested  area 21, 140 

Nonforested  area  (glades,  etc. ) 1,  900 

Badly  burned  area 2,  300 

Logged  area Throughout  to  the  extent  of  35  per  cent. 

• 

Total  stand  of  timber  in  T.  37  S. ,  R.  IE.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. " 

Yellow  pine 

Per  cent. 
62.5 

Feet  B.  M. 
10,  000,  000 

Feet  B.  M. 
18,  000,  000 
500,  000 
12,  000,  000 

1,500.000 

Sugar  pine 

Red  fir 

37.5 

6,  000,  000 

White  fir .                         

Total 

16,  000,  000 

32,  000,  000 

Composition  of  forest  in  T.  37  S. ,  R.  1  E.,  Oregon,  including  trees  of  all  specie^  vith  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 35 

Sugar  pine Scattered  trees. 

Red  fir 50 

White  fir 5 

Oak 10 


Township  37  South,  Range  2  East. 

This  township  comprises  a  much  broken  region  in  the  watershed  of 
Little  Butte  Creek.  The  northern  areas  are  lightly  timbered;  the 
southern  bear  good  stands  of  forest.  Red  fir  of  small  growth  is  the 
principal  component. 
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Forested  and  other  areas  in  T.  37  S.,  R.  2  E.,  Oregon. 

Acres. 

Forested  area 20,  040 

Nonforested  area  (naturally  nonforested ) 3,  000 

Badly  burned  area 2,  600 

Logged  area 800 

Total  stand  of  timber  in  T.  37  S. ,  R.  2  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent 
28.5 

Feet  B.  M. 
20,  000,  000 

Feet  B.  M. 
35,  000,  000 

1,  700,  000 
60,  000,  000 

4,  000,  000 

Susfar  pine 

Red  fir 

7L5 

50,  000,  000 

White  fir 

Total 

70,  000,  000 

100,  700,  000 

Composition  of  forest  in  T.  37  S.,  R.  ^  E.,  Oregon,  including  trees  of  all  species  ivith  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 35 

Sugar  pine 2 

Red  fir 58 

White  fir 5 

Township  37  South,  Range  3  East. 

The  township  consists  chiefly  of  steep,  rocky  areas  at  the  head- 
waters of  Little  Batte  Creek.  The  forest  is  of  medium  density,  and 
is  intersected  by  great  numbers  of  small  rocky  glades. 


Forested  and  other  areas  in  T.  37  S.,  R.  3  E.,  Oregon. 


Acres. 


Forested  area 19,  540 

Nonforested  area  (rocky  glades  and  agricultural) 3,  500 

Badly  burned  area 800 

Logged  area  (culled  25  per  cent)  1,  500 

Total  stand  of  timber  in  T.  37  S.,  R.  3  E.,  Oregon. 


Species. 


Y^'ellow  pine 
Sugar  pine.- 
Red  fir 

White  fir  . . . 


Local  practice. 


Per  cent. 

27 

3.5 
68 

1.4 


Total. 


Feet  B.  31. 
38,  000,  000 

5,  000,  000 
95,  000,  000 

2,  000,  000 


140,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 

54,  000,  000 

5,  600,  000 

130,  000,  000 

4,  000,  000 


193,  600,  000 
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Compoiiiiioi}  nf  forest  in  T.  37  S.,  R.  S  E.,  Oregon,  including  trees  of  all  species  with  based 

diameters  of  4  inches  and  upward. 

J'cr  cent. 

Yellow  pine 35 

Sugar  pine 3 

Red  fir 56 

White  fir 5 

Incense  cedar ^ 

Pacific  yew / 

Township  37  South,  Range  4  East. 

This  township  forms  the  southwest  corner  of  the  reserve  and  is  sit- 
uated wholl}^  on  the  western  declivities  of  the  Cascades.  It  consists 
of  rough  and  rocky  areas,  the  eastern  sections  covered  with  lava  flows 
from  an  extinct  cone  in  the  township  to  the  east,  locally  known  as 
Mount  Brown.  Most  of  these  lava  flows  are  of  comparatively  recent 
origin,  so  much  so  that  no  soil  has  as  yet  covered  them. 

The  forest  is  of  red-fir  type,  light  and  irregular  in  the  eastern  half 
of  the  township,  but  comprising  some  exceedingly  heavy  stands  in  the 
western  areas. 

The  township  contains  no  agricultural  lands,  but  along  North  Fork 
of  Little  Butte  Creek,  which  drains  the  western  half  of  the  township, 
are  narrow  swales  of  grazing  lands,  marshy  or  merely  wet  during 
stages  of  low  water,  submerged  during  flood  seasons.  Cattle  range 
throughout  the  township,  and  considerable  tracts  of  forest  have  been 
burned  within  recent  years,  apparently  to  provide  browse  for  the 
stock.  There  are  no  signs  to  indicate  that  sheep  have  been  pastured 
in  the  township  in  recent  years. 

In  the  aggregate  there  are  only  1,000  or  1,500  acres  in  the  township 
not  touched  by  fires  of  modern  origin.  These  tracts  exist  as  small, 
detached  spots,  everywhere  surrounded  b}^  a  network  of  fire  lanes, 
where  the  destruction  varies  from  10  per  cent  to  total. 

The  density  of  the  forest  varies  much.  On  the  lava  flows  from 
Mount  Brown  it  is  less  than  2,000  feet  B.  M.  per  acre.  In  the  western 
sections  of  the  township  the  best  stands  average  17,000  feet  B.  M.  per 
acre,  while  small  areas  here  and  there  in  the  same  sections  run  as  high 
as  80,000  feet  B.  M.  per  acre. 

With  the  exception  of  the  lava  tracts  in  the  eastern  portions  of  the 
township,  which  are  wholty  inaccessible,  the  timbered  areas  can  ])e 
logged  from  the  south  by  way  of  the  Ashland-Pelican  Bay  wagon  road. 

No  mineral  deposits  are  known  to  exist  in  the  township. 

Forested  and  other  areas  in  T.  37  S.,  R.  4  E.,  Oregon. 

Acres. 

Forested  area 18, 940 

Nonforested  area  (bare  rocks,  meadows,  glades,  etc. ,  3, 100;  burned  clean  1 ,000)  4, 100 

Badly  burned  area 4,  500 

Logged  area *.  -  None. 


LEIBERG.] 


CASCADE  KANGE  AND  ASHLAND  RESEKVES. 


423 


Total  stand  oj  timber  in  T.  87  S. ,  R.  4  J^- ,  Oregon. 


>     Species. 

Local  practice. 

Michigan  prac- 
tice. 

White  pine 

Per  cent. 

8.2 

69.2 

12.5 

9.4 

.6 

Feet  B.  M. 

13,  000,  000 

110,  000,  000 

20,  000,  000 

15,  000,  000 

1,000,000 

Feet  B.  M. 

18,  000,  000 

180,  000,  000 

48,  500,  000 

26,  000,  000 

3,  500,  000 

940, 000 

Red  fir 

White  fir 

Noble  fir 

Engelmann  spruce 

Yellow  pine 

Total 

159,  000,  000 

276,  940,  000 

Composition  of  forest  in  T.  37  S. ,   R.  4  E-,   Oregon,  including  trees  of  all  species  ivith 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 2 

White  pine 6. 

Sugar  pine Scattered  trees. 

Lodgepole  pine 8 

Red  fir 64. 

White  fir 18. 

Noble  fir 10. 

Engelmann  spruce 8 

Township  37  South,  Range  5  East. 

•  The  western  portion  of  this  township  consists  of  the  crest-line  areas 
of  the  main  range  of  the  Cascades ;  the  central  of  a  depression  stretch- 
ing from  north  to  south  with  a  width  of  2  to  3  miles,  and  the  eastern 
of  the  western  slopes  of  a  high,  rugged,  volcanic  mountain  mass  lying 
between  the  Cascades  and  Upper  Klamath  Lake. 

In  the  northwest  corner  of  the  township  the  crest  of  the  Cascades 
is  formed  of  an  extinct  volcanic  cone  locallv  known  as  Mount  Brown. 
Lines  of  comparatively  recent  lava  flows  ejected  from  this  vent  con- 
stitute the  crest  for  some  miles  south  from  this  cone.  Near  the 
southwest  corner  of  the  township  the  lava  flows  come  to  an  end  and 
the  summit  of  the  range  is  a  flat  or  gently  rolling  area  2  to  2J  miles 
in  width. 

Most  of  the  central  depression  in  the  township  is  covered  with  the 
waters  of  Lake  of  the  Woods.  This  is  a  shallow  sheet  of  water,  3 
miles  long,  about  a  mile  in  width  at  its  widest  portion.  Its  western 
shore  line,  formed  by  lava  flows  from  Mount  Brown,  rises  rocky  and 
abrupt;  its  eastern  shores  are  marshy  for  a  short  distance  back  from 
the  lake,  then  rise  gently  toward  the  east  in  a  succession  of  terraces. 

Considering  that  the  township  lies  within  a  region  of  comparatively 
heavy  precipitation,  its  visible  run-off  is  remarkably  small.     Evidently 
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most  of  th(>  water  sinks  in  tlie  luuch-lissured  lav^a  to  reappear  some- 
wheiM^  outside  the  township  boundaries.  The  Lake  of  thi^  Woods, 
which  forms  a  sort  of  reservoir  for  the  entire  visible  drainage  of  the 
township,  empties  into  l^pper  Khimatli  Lake  through  an  insignificant 
creek.  Avhich  is  dry  througliout  most  of  the  year.  It  is  not  luilikely 
that  the  lake  has  an  underground  outlet. 

T\iv  township  contains  no  agricultural  lands.  The  northern  and  the 
southern  ends  of  Lake  of  the  Woods  terminate  in  marshes  containing 
in  the  aggregate  about  1,200  acres.  They  produce  heavy  growths  of 
coarse  marsh  sedges  and  species  of  rush,  and  are  covered  with  water 
to  a  depth  of  2  to  4  feet  during  portions  of  the  year. 

The  forest  is  chiefly  of  the  red-fir  type.  It  contains  a  small  per- 
centage of  yellow  pine,  which  species  here  crosses  the  Cascades,  one 
line  coming  north  from  the  yellow-pine  areas  in  the  Klamath  Gap, 
another  coming  from  the  southwest  through  low  gaps  in  the  crest  line 
of  the  range  from  the  headwaters  of  Jenny  and  Dead  Indian  creeks. 
The  red  and  white  firs  also  cross  the  range  in  this  .township. 

Fires  have  ravaged  the  entire  township.  With  the  exception  of  the 
thinly  forested  lava  flows  on  the  slopes  of  Mount  Brown,  I  did  not  see 
a  patch  of  forest  as  large  as  20  acres  which  did  not  show  the  marks  of 
fire  within  the  past  forty  years.  In  many  localities  the  fires  have 
made  a  clean  sweep  of  the  timber,  and  the  areas  have  grown  up  to 
brush;  in  other  places  they  have  been  of  low  intensity,  burning  40 
per  cent  of  a  stand  here,  5  per  cent  there,  or  merely  destroying  indi- 
vidual trees,  but  consuming  the  humus  and  killing  the  undergrowth. 
The  areas  to  the  west  and  at  the  south  end  of  Lake  of  the  Woods  have 
been  exceptionally  badl}^  damaged  by  recent  fires.  The  entire  town- 
ship seems  to  have  been  peculiarly  exposed  to  destructive  forest  fires 
for  ages.  Most  of  its  forest  consists  of  reforestations  less  than  120 
years  of  age,  which  in  some  places  contain  scattered  trees  of  veteran 
red  fir  400  or  more  years  old.  One  of  the  noteworthy  features  of  the 
reforestations  is  the  very  large  quantit}^  of  white  fir  in  their  compo- 
sition. 

Most  of  the  timber  in  the  township  can  be  logged  from  the  eastern 
side  of  the  range  via  the  Ashland-Pelican  Bay  wagon  road.  The  areas 
around  Mount  Brown  are  inaccessible,  so  far  as  logging  operations 
are  in  question.  The  timber  is  generally  of  inferior  quality  through- 
out, having  been  too  often  exposed  to  forest  fires. 

No  mineral  deposits  are  known  to  occur  in  the  township. 

ForcMf'd  and  (dlier  (ir('((^  hi  T.  37  S.,  Ji.  S  E.,  Oregon. 

Acres. 

Forested  area l(),  ()40 

Nonforested  area  (lakes  and  marshes,  4,000;  Imrned  clean,  2,400) 6,  400 

Badly  linrned  area 7,  000 

Lo^<^ed  area Xone. 
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Total  stand  of  timber  in  T.  37  S.,  R.  5  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Pe7'  cent. 

3.9 
11.6 
39. 
19.4 
23.2 

2.9 

Feet  B.  M. 

2, 000,  000 

6,  000,  000 
20,  000,  000 
10,  000,  000 
12,000,000 

1,  500,  000 

Feet  B.  M. 

2,  000,  000 
12,  000,  000 
30,  000,  000 

120,  000,  000 
16,  000,  000 

3,  000,  000 
2,  500,  000 

400,  000 

White  pine 

Red  fir 

White  fir • 

Noble  fir 

Alpine  hemlock 

"Wpafpi-ri   llPmlock 

Engelmann  spruce 

Total 

51,500,000 

185,  900,  000 

Composition  of  forest  in  T.  37  S.,  R.  5  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 1 

White  pine 5 

Loclgepole  pine 3 

Red  fir 15 

Noble  fir ,  „ 8 

White  fir 64 

Engelmann  spruce Scattered  trees. 

Alpine  hemlock 2 

Western  hemlock 2 

Township  37  South,  Range  6  East. 

This  township  constitutes  the  southwest  corner  of  the  reserve  and 
is  situated  east  of  the  main  range  of  the  Cascades.  Almost  the  entire 
township  is  filled  with  the  mass  of  a  high,  craggy  mountain  range  of 
volcanic  origin,  connecting  with  the  Cascades  through  a  level  plateau 
area  in  the  northern  portion  of  T.  38  S. ,  R.  5  E. 

The  township  has  no  agricultural  or  grazing  lands.  There  are  small 
grassy  glades  scattered  throughout  the  mountain  areas,  but  they  are 
practically  inaccessible. 

The  forest  is  a  mixture  of  yellow-pine,  red-fir,  and  alpine-hemlock 
types.  On  the  eastern  and  northern  slopes  there  are  small  tracts  at 
the  lowest  elevations  carrying  stands  of  forest  in  which  yellow  pine 
predominates.  At  higher  elevations  occurs  the  red-fir  type,  while  the 
great  body  of  the  mountain  mass  bears  only  stands  of  alpine-hemlock 
type  of  low,  scraggy  growth  scattered  among  rocky  peaks  and  can- 
yons or  on  lava  slopes  where  large,  bare  areas  separate  the  thin  lines 
and  groups  of  trees. 

Fires  have  run  throughout  the  entire  township,  consuming  25  per 
cent  of  the  timber  and  badly  damaging  the  remainder.     Brush  growths 
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composed  chiefl}'^  of  the  vc^lluiU'leaved  ceanothus  {Ceanothus  velutinus) 
have  covered  the  burned  areas  in  place  of  reforestations.  The  south- 
eastern sections  espcH'iall y  have  suffered  severely. 

Most  of  the  drainage  of  the  township  shiks  through  the  fissured  lava 
rocks  and  is  lost.     The  superficial  flow  is  small  and  inconsequential. 

Small  portions  of  the  northern  and  eastern  areas  can  be  logged  from 
the  levels  bordering  Upper  Klamath  Lake,  but  the  forest  in  the  larger 
portion  of  the  township  can  not  be  reached. 

Forested  ami  other  areas  in  T.  37  S.,  Jl.  6  E.,  Oregon. 

Acres. 

Forested  area _ 14,  040 

Nonforested  area  (bare  rocks,  etc.,  5, 000;  burned  clean,  4,  000) 9,  000 

Badly  burned  area 6,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  37  S.,  E.  6  E.,  Oregon. 


Species. 


Yellow  pine 

Sugar  pine 

White  pine 

Red  fir 

White  fir 

Noble  fir 

Alpine  hemlock 

Engelmann  spruce 

Total 


Local  practice. 


Per  cent. 

12.6 

1.8 

.9 

7.2 

18 

39.9 

14.4 

5.4 


Feet  B.  M. 

7,  000,  000 
1,  000,  000 

500,  000 

4,  000,  000 

10,  000,  000 

22,  000,  000 

8,  000,  000 
3,  000,  000 


55,  500,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 

11,  000,  000 

1,  000,  000 

800,  000 

4,  000,  000 

40,  000,  000 

33,  000,  000 

15,  000,  000 

6,  000,  000 


110,  800,  000 


Composition  of  forest  in  T.  37  S.,  B.  6  E.,  Oregon,  including  trees  of  all  species  vifh  hasal 

diameters  of  4  inches  and  upivard. 

Per  cent. 

Yellow  pine 10 

Sugar  pine 6 

White  pine 9 

Lodgepole  pine 22 

Red  fir 3 

White  fir 20 

Noble  fir 18 

Alpine  hemlock  . ' 20 

Engelmann  spruce 5 

Township  37  South,  Range  7  East. 

The  eastern  areas  of  this  township  comprise  a  broken  lava  slope, 
with  ridges  of  low  elevation  rising  here  and  there,  bordering  the  west- 
ern shore  of  Upper  Klamath  Lake.  The  central  areas  comprise  a  por- 
tion of  Aspen  Ijake,  with  various  marshy  tracts  adjoining,  while  the 
western  sections  rise  into  a  range  of  high  and  steep  mountains. 
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The  areas  fronting  on  Upper  Klamath  Lake  are  thinly  forested  with 
scattered  trees  of  yellow  pine,  lodgepole  pine,  and  white  fir.  The 
western  and  the  higher  ground  of  the  central  areas  bear  much  excel- 
lent yellow  pine,  standards  and  veterans,  with  good,  clear  body. 

The  forest  is  everywhere  in  the  township  badly  fire  marked,  and  in 
the  western  areas  are  many  tracts  where  50  per  cent  of  the  standing 
timber  is  dead  from  this  cause. 

Forested  and  other  areas  in  T.  37  S.,  B.  7  JE.,  Oregon. 

Acres. 

Forested  area 19, 140 

Nonforested  area  (marsh  and  lake) 3,  900 

Badly  burned  area 5,  300 

Logged  area  (culled  10  per  cent) 1,  000 

Total  stand  of  timber  in  T.  37  S.,  R.  7  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent, 
91.7 
5 
3.3 

Feet  B.  M. 
110,000,000 
6,  000,  000 
4, 000,  000 

Feet  B.  M. 
135,  800,  000 
10,  000,  000 
24,  000,  000 

Red  fir 

White  fir 

Total 

120,  000,  000 

169,  800,  000 

Composition  of  forest  in  T.  37  S.,  R.  7  E.,  Oregon,  including  trees  of  all  species  luith  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 75 

Lodgepole  pine 5 

Red  fir 2 

White  fir 18 

Western  juniper Scattered  trees. 

Township  37  South,  Range  8  East. 

This  township  lies  mostly  in  Upper  Klamath  Lake,  only  an  incon- 
siderable area  in  the  western  portion  carrying  thin  stands  of  ^^ellow 

pine. 

Forested  and  other  areas  in  T.  37  S.,  B.  8  E.,  Oregon. 

Acres. 

Forested  area 700 

Nonforested  area  ( marsh  and  lake) _ 22,  700 

Total  stand  of  timber  in  T.  37  S.,  R.  8  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

Feet  B.  M. 

Feet  B.  31. 
1,400,000 

428  forest  keserves. 

Township  87  South,  Kange  9  East. 

The  oastern  areas  of  this  township  consist  of  marsh}'  grass,  or  drier 
agricultural  lands  forming  the  western  portion  of  Swan  Lake  Valle}^ 
The  western  sections  comprise  rough  semiarid  hills;  the  eastern  sides 
are  sparsely  timbered  with  small-growth  yellow  pine;  the  western  are 
bare  or  witli  scattered  trees;  the  intervening  valleys  are  mostly  cov- 
ered with  sage  or  with  rabbit  brush  where  water  for  irrigation  is  not 
available. 

Forested  and  other  areas  in  T.  37  S. ,  R.  9  E.,  Oregon. 

Acres. 

Forested  area 10,  880 

Nonforested  area  (brush-covered  semiarid  tracts,  meadows,  etc. ) 12, 160 

Loffffed  area None. 


'G&' 


Total  stand  of  timber  in  T.  37  S.,  R.  9  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
20,  000,  000 

Feet  B.  M. 
40,  320,  000 

Composition  of  forest  in  T.  37  S.,  R.  9  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 99 

Other  species 1 

Township  87  South,  Range  10  East. 

The  central,  western,  and  southern  areas  of  this  township  consist  of 
grazing  and  agricultural  lands  in  Swan  Lake  Valley,  which  is  a  fiat, 
dried-up  lake  bottom  bounded  on  the  east  by  a  remarkably  steep  and 
precipitous,  very  thinly-forested  mass  of  lava.  The  northern  and 
western  sides  of  the  valle}^  are  inclosed  by  broken  ridges  and  slopes, 
while  the  southern  end  connects  with  the  treeless  areas  of  Alkali  Flat. 
The  northeastern  portions  of  the  township  consist  of  the  terraced 
eastern  slope  of  Swan  Lake  Point  and  bear  the  forest.  This  is  chiefly 
composed  of  scattered  stands  of  medium  quality  yellow  pine  mixed 
with  considerable  quantities  of  small-growth  red  fir  and  incense  cedar. 
The  tract  has  been  culled  over  for  years,  and  most  of  the  more  A^al- 
uable  incense  cedar  has  been  cut  away  and  removed.  Fires  have  run 
throughout,  and  the  forest  is  in  consequence  much  broken  by  brushed- 
over  fire  glades. 

Forested  and  other  areas  in  T.  37  S.,  R.  10  E.,  Oregon. 

Acres. 

Forested  area 6,  880 

Nonforested  area  (meadow  and  agricultural  lands) 16, 100 

Badly  burned  area 800 

Logged  area  (culled  35  per  cent) .'>,  800 
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Toted  stand  of  timber  in  T.  37  S.,  E.  10  E.,  Oregon. 


Species. 

Local  practice 

Michigan  ijrMc- 
tice. 

Yellow  pine 

Susar  pine 

Per  cent. 
83.2 

Feet  B.  31. 
25,  000,  000 

Feet  B.  3f. 

32,  000,  000 

400, 000 

5,  000,  000 

5,  000,  000 

700,  000 

Red  fir 

White  fir 

16.8 

5,  000,  000 

Incense  cedar 

Total 

30,  000,  000 

43, 100,  000 

Composition  of  forest  in  T.  87  S. ,  R.  10  E. ,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine j 88 

Sugar  pine 2 

Lodgepole  pine 8 

Red  fir 6 

White  fir 

Incense  cedar 

Western  juniper 


o 


1 
1 


Township  37  South,  Range  11^  East. 

The  central  and  southern  areas  of  this  township  consist  of  semiarid 
lands  with  scattered  poplar  groves  around  the  springs,  or  with  thin 
stands  of  western  juniper,  or  covered  with  bowlders  and  naked  masses 
of  rock  and  wholly  nonforested.  The  northwestern  and  northeastern 
portions  carry  thin  stands  of  inferior  quality  yellow  pine.  The  timber 
is  easy  of  access,  but  of  little  commercial  value. 

Forested  and  other  areas  in  T.  37  S.,  R.  11^  E.,  Oregon. 

Acres. 

Forested  area 8,  320 

Nonforested  area  (bare  rocks,  semiarid  tracts,  grazing  and  agricultural) 14,  720 

Logged  area None. 

Total  stand  of  timber  in  T.  37  S.,  R.  11\  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  31. 
12,  000,  000 

Feet  B.  31. 
18,  500,  000 

Composition  of  forest  in  T.  37  S. ,  R.  11\  E. ,  Oregon,  including  trees  of  all  species  with 

basal  diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 93 

Lodgepole  pine 1 

Western  juniper 1 

Poplar - .     1 
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Township  37  South,  Range  11  East. 

This  township  was  not  personal!}^  examined,  but  was  estimated  from 
information. 

Forested  and  oilier  areas  in  T.  37  S.,  R.  11  E.,  Oregon. 

Acres. 

Forested  area 19,  200 

Nonforested  area 3,  840 

Total  stand  of  timber  in  T.  37  S.,  R.  11  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
40,  000,  000 

Feet  B.  M. 
57,  600,  000 

Township  37  South,  Range  12  East. 

This  township  was  not  examined  personall}^,  but  was  estimated  from 
information. 


Forested  and  other  areas  in  T.  37  S. ,  R.  12  E. ,  Oregon. 


Acres. 


Forested  area 20, 140 

Nonforested  area 2,  900 

Total  stand  of  timher  in  T.  37  S.,  R.  12  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

White  fir 

Per  cent. 
100 

Feet  B.  M. 
65,  000,  000 

Feet  B.  M. 
94,  000,  000 
6,  000,  000 

Total 

100 

65,  000,  000 

100,  000,  000 

Township  37  South,  Range  13  East. 

This  township  was  not  personally  examined,  but  was  estimated  from 
information. 

Forested  and  otlier  areas  in  T.  37  S.,  R.  13  E.,  Oregon. 

Acres. 

Forested  area 20,  440 

Nonforested  area 2,  600 

Total  stand  of  timber  in  T.  37  S.,  R.  13  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  j)ine 

Per  cent. 
TOO 

Feet  B.  M. 
60,  000,  000 

Feet  B.  M. 
95,  000,  000 
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Township  37  South,  Range  14  East. 

This   township  was   not   personally  examined,  but  was  estimated 
from  information. 


Forested  and  other  areas  in  T.  37  S. ,  R.  14  E. ,  Oregon. 


Forested  area 

Nonforested  area. 


Acres. 
17,  040 
6,000 


Total  stand  of  timber  in  T.  37  S.,  R.  14  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

94 

6 

Feet  B.  M. 
30,  000,  000 
2, 000,  000 

Feet  B.  M. 
42,  000,  000 
10,  000,  000 

White  fir 

Total 

32,  000,  000 

52,  000,  000 

Township  38  South,  Range  2  West. 

This  township  covers  a  region  of  low  but  steep  hills  west  of  Bear 
Creek  Valley.  The  valuable  timber  on  these  tracts  has  lon^  ago  been 
cut  or  burned,  leaving  nothing  but  a  trace  of  the  forest. 


Forested  and  other  areas  in  T.  38  S. ,  R.  ^  W.,  Oregon. 


Acres. 


Forested  area 17,  840 

Nonforested  area 5,  200 

Badly  burned  area 6,  500 

Logged  area  (60  per  cent) Throughout. 

^  Total  stand  of  timber  in  T,  38  S.,  R.  2  W.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent, 
100 

Feet  B.  M. 
12,  000,  000 

Feet  B.  M. 
30,  000,  000 

Composition  of  forest  in  T.  38  S.,  R.  2  W.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 70 

Red  fir 28 

Oak,  madroiia 2 
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Township  38  SotJTii,  Range  1  West. 

This  township  consists  of  grazing  and  agricultural  lands  in  Rear 
Crock  Valley.  The  tree  growth  is  composed  of  orchard  stands  and  of 
thin  fringes  of  willows,  cottonwoods,  Oregon  ash,  and  maple  along 
the  banks  of  the  stream. 

Forested  and  other  areas  in  T.  38  S.,  R.  1  W. ,  Oregon. 

Acres. 

Forested  area None. 

Xonforested  area 23,  040 

Township  38  South,  Range  1  East. 

The  western  and  central  areas  of  this  township  are  situated  in  Bear 
Creek  Valley  and  consist  of  grazing  and  agricultural  lands.  The  east- 
ern portions  comprise  slopes  of  Grizzly  Range.  The  western  declivi- 
ties of  the  range  are  very  sparsely  timbered  with  scattered  groups 
of  yellow  pine.  The  summit  and  eastern  slopes  bear  light  stands  of 
yellow  pine  and  red  fir  of  small  growth. 


Forested  and  other  areas  in  T.  38  S. ,  R.  1  E.,  Oregon. 


Acres. 


Foreste'd  area 11,  440 

Nonforested  area  (grazing  and  agricultural ) 11,  600 

Logged  area  ( culled,  65  per  cent) 4,  600 

Total  stand  of  timber  in  T.  38  S. ,  R.  1  F.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
10,  000,  000 

Feet  B.  M. 
22,  000,  000 
1,600,000 

Red  fir    

Total 

.......... 

10,  000,  000 

23,  600,  000 

Composition  of  forest  in  T.  38  S. ,  R.  1  F.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent 

Yellow  pine 98 

Red  fir 1 

Oak 1 


Township  38  South,  Range  2  East. 

The  western  portion  of  this  township  comprises  Grizzly  Peak  and 
radiating  ridges,  rock}^  and  lighth^  timbered  with  small  red  fir,  noble 
fir,  and  white  fir,  badly  burned  thi-oughout. 

The  central  and  eastern  areas  consist  of  steep  escarpments,  rising 
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abruptly  to  the  upper  plateau  of  the  Cascades,  and  bear  scattered 
stands  of  small-growth  mill  tmiber,  culled  of  its  best  portions,  in  the 
neighborhood  of  the  various  settlements  east  of  Grizzly  Range. 

Forested  and  other  areas  in  T.  38  S. ,  R.  2  E. ,  Oregon. 

Acres 

Forested  area 12,  040 

Nonforested  area  (burned,  3,000;  glades,  etc.,  8,000) 11,  000 

Badly  burned  area 5,  800 

Logged  area  (culled  40  per  cent) 6,  000 

Total  stand  of  timber  In  T.  38  S.,  R.  ,i  K.,  Oregon. 


Species. 

Local  practice. 

Michigan  ijrac- 
tice. 

Yellow  pine 

Per  cent. 
25 

75 

Feet  B.  M. 
5,  000,  000 
15,  000,  000 

Feet  B.  M. 

11,000,000 

33,  000,  000 

3,  000,  000 

1,000,000 

Red  fir 

White  fir 

Noble  fir 

Total 

20,  000,  000 

48,  000,  000 

Composition  of  forest  in  T.  38  S.,  R.  ^  E.,  Oregon,  including  trees  of  all  species  ivith  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 20 

Sugar  pme , 1 

Red  fir 70 

White  fir 6 

Noble  fir 9 

Oak,  mountain  mahogany 3 

Township  38  South,  Range  3  East. 

The  central  sections  of  this  township  consist  of  a  series  of  open, 
grassy  glades,  used  for  grazing  and  agriculture.  The  northern  and 
southern  areas  comprise  low  ranges  of  hills  bearing  excellent  stands 
of  yellow  pine  and  red  fir. 

Fires  have  ravaged  much  of  the  timbered  sections,  destroying  25 
per  cent  of  the  timber.  The  burned  tracts  do  not  reforest  readily, 
but  instead  become  covered  with  dense  brush  growths.  Here,  as 
everywhere  else  in  the  region  lying  on  the  western  plateau  of  the 
Cascades,  cattle  range  through  the  forest.  Every  glade  or  grass 
patch  is  badly  overgrazed,  and  the  trampling  by  stock  when  the 
ground  is  wet  in  spring  or  autumn  prevents  the  small  glades  from 
becoming  forested,  as  they  would  otherwise  do,  in  most  cases. 

21  GEOL,  pt  5 28 
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Forested  and  other  areas  ui  T.  S8  S.,  R.  3  E.,  Oregon, 

Acres. 

Forested  area 17,340 

Noiiforested  area  (meadows  and  glades)    5, 700 

Badly  burned  area 5,800 

Logged  area  (culled,  75  per  cent) 2,000 

Total  stand  of  timber  in  T.  38  S. ,  R.  3  E. ,  Oregon. 


Species. 


Yellow  pine  . 

Sugar  pine 

Red  fir 

White  fir ... . 
Incense  cedar 

Total. - 


Local  practice. 


Per  cent. 

33.3 

2.4 

63.5 


Feet  B.  M. 
42,  000,  000 

3,  000,  000 
80,  000,  000 


Michigan  prac- 
tice. 


1,  000,  000 


126,  000,  000 


Feet  B.  M. 
55,  000,  000 

3,  000,  000 
92,  000,  000 

4,  880,  000 
2,  000,  000 


156,  880,  000 


Composition  of  forest  in  1\  38  S.,  R.  3  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 40 

Sugar  pine 6 

Red  fir 55 

White  fir 3.7 

Incense  cedar 1 

Pacific  yew 1 

Township  38  South,  Range  4  East. 

The  southeastern  portions  of  this  township  comprise  a  series  of 
high,  steep  ridges  forming  the  crest  of  the  main  range  of  the  Cas- 
cades. The  balance  of  the  township  consists  of  a  plateau-like  tract 
intersected  by  low  ridges  and  numerous  small  grassy  glades.  The 
forest  stands  are  extremely  uneven.  In  the  southern  and  central 
areas  occur  large  burned-over  tracts  covered  with  brush  and  alternat- 
ing with  stands  of  small-growth  white  fir.  In  the  northeastern  corner 
is  a  low,  swampy  tract  bearing  a  forest  stand  of  massive  proportion 
composed  of  white,  red,  and  noble  fir.  The  trees  here  are  often  as 
much  as  8  feet  in  diameter  and  200  feet  in  height.  The  yellow  pine 
is  of  good  quality  and  size.  Most  of  the  timber  is  easy  of  access  from 
the  west. 


Forested  and  other  areas  in  T.  38  S. ,  R.  4  E.,  Oregon. 


Acres. 


Forested  area 17,  340 

Nonforested  area  (burned,  2,800;  glades,  etc.,  2,900) 5,  700 

Badly  burned  area 7,  000 

Logged  area None. 
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Total  stand  of  timber  in  T.  38  S.,  R.  4  E.,  Oregon. 


Species. 


Yellow  pine 
Sugar  pine. . 
White  pine . 

Red  fir 

White  fir... 
Noble  fir  - . . 


Total 


Local  practice. 


Per  cent. 

19 
3.5 
2.5 

60 
5 

10 


Feet  B.    M. 

38,  000,  000 

7,  000,  000 

5,  000,  000 

120,  000,  000 

10,  000,  000 

20,  000,  000 


200,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 

44,  000,  000 

8,  000,  000 

5,  900,  000 

145,  000,  000 

20,  000,  000 

25,  000,  000 


247,  900,  000 


Composition  of  forest  in  T.  38  S.,  R.  4  E.,  Oregon,  including  trees  of  all  species,  with  basal 

diameters  of  4  inches  and  upward: 

Per  cent. 

Yellow  pine 20 

Sugar  pine 3 

White  pine 2 

Red  fir 55 

White  fir 10 

Noble  fir 9.  2 

Yew,  etc 8 

Township  38  South,  Range  5  East. 

The  western  and  central  areas  of  this  township  comprise  high,  rocky- 
ridges  which  here  form  the  backbone  of  the  main  range  of  the  Cas- 
cades. They  have  been  heavily  timbered,  but  are  now  badly  burned 
and  covered  with  wide,  dense  brush  growths  surrounding  irregular 
stands  of  red,  white,  and  noble  fir.  The  eastern  portions  consist  of  a 
marshy  area  called  Buck  Lake,  a  level  flat  north  thereof,  burned  in 
recent  times  and  now  reforested  with  a  thin  growth  of  lodgepole  pine, 
and  an  area  of  rocky  slopes  east  of  Buck  Lake  bearing  scattered  stands 
of  medium  quality  yellow  pine  and  much  brush,  the  result  of  fires. 


Forested  and  other  areas  in  T.  38  S.,  R.  5  E.,  Oregon. 


Acres. 


Forested  area 17, 040 

Nonforested  area  (burned,  3,000;  meadows,  etc. ,  3,000) 6,  000 

Badly  burned  area 4,  000 

Logged  area None. 
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Total  stand  of  timber  in  T.  38  S.,  JL  5  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Sugar  pine 

White  pine 

Red  fir 

White  fir 

Percent. 

40 
2.2 
1.1 

56.7 

Feet  B.  M. 

36,  000,  000 
2,  000,  000 
1,000,000 

51,000,000 

Feet  B.  M. 

45,  000,  000 

2,  000,  000 

1,  200,  000 

90,  000,  000     I 

4,  000,  000 

13,000,000 

300, 000 

500,  000 

Noble  fir 

Incense  cedar 



............... 

\\^estern  hemlock 

Total 

90,  000,  000 

156,  000,  000 

Composition  of  forest  in  T.  38  S. ,  R.  5  E. ,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward  : 

Per  cent. 

Yellow  pine  25 

Sugar  pine 1 

White  pine Occasional  trees. 

Lodgepole  pine 6 

Red  fir 55 

White  fir 5 

Noble  fir 8 

Incense  cedar Scattered  trees. 

Western  hemlock Scattered  trees. 

Township  38  South,  Range  6  East. 

The  central  and  southern  portions  of  the  township  comprise  well- 
timbered  ridges  and  slopes  bordering  Spencer  Creek — a  continuation 
of  the  heavy  forest  in  T.  39  S. ,  R.  6  E. 

The  northern  areas  consist  of  marshy  tracts  at  the  south  end  of 
Buck  Lake  and  burned  and  brushed  over  slopes. 


Forested  and  other  areas  in  T.  38  S. ,  R.  6  E. ,  Oregon. 


Acres. 


Forested  area 19, 440 

Nonforested  area  ( burned ) 3,  600 

Badly  burned  area 5,  000 

Logged  area None. 
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Total  stand  of  timber  in  T.  38  S.,  R.  6  E.,  Oregon. 


Species. 


Yellow  pine 

Sugar  pine 

White  pine 

Red  fir 

White  fir 

Noble  fir 

Alpine  hemlock . . . 
Engelmann  spruce 

Total 


Local  practice. 


Per  cent. 
28.6 
14.3 
2 
46 


7.2 
1.4 


Feet  B.  M. 
40,  000,  000 
20,  000,  000 

3,  000,  000 
65,  000,  000 


Michigan  prac- 
tice. 


10,  000,  000 


2,  000,  000 


140,  000,  000 


Feet  B.  M. 
64,  000,  000 
22,  000,  000 

3,  000,  000 
103,  000,  000 

6,  000,  000 
15,  000,  000 

2,  000,  000 

3,  000,  000 


218,  000,  000 


Composition  of  forest  in  T.  38  S.,  R.  6  E.,  Oregon,  including  trees  of  all  species  vjith  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

\  ellow  pine 30 

Sugir  pine 6 

White  pine 8 

Red  fir 45 

White  fir 5 

Noble  fir 10 

Alpine  hemlock 2 

Western  hemlock 2 

Engelmann  spruce 1 

Township  38  South,  Range  7  East. 

The  western  areas  of  the  township  comprise  a  portion  of  Aspen 
Lake,  a  shallow  sheet  of  water,  and  steep,  rocky  slopes  forming"  the 
divide  between  Aspen  Lake  and  Spencer  Creek.  The  eastern  portion 
of  the  township  consists  of  a  rolling  lava  plateau  with  low  ridg-es  in 
the  eastern  sections.  The  plateau  portion  is  covered  with  a  nearly  uni- 
form stand  of  forest  of  good  quality,  yellow  pine  largely  predominating. 

The  forest  is  fire  marked  throughout. 

Forested  and  other  areas  in  T.  38  JS.,  R.  7  E.,  Oregon. 

Acres. 

Forested  area 18,  540 

Nonforested  area  (lakes,  marshes,  and  glades) 4,  500 

Badly  burned  area 3,  200 

Logged  area None. 
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Total  sfamJ  of  timber  in  T.  38  S.,  R.  7  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
86.5 
13.5 

Feet  B.  M. 
160,000,000 
25,  000,  000 

Feet  B.  M. 
118,000,000 
57,  000,  000 
15,  700,  000 

Red  fir 

White  tir 

Total 

185,  000,  000 

190,  700,  000 

ConposUion  of  forest  in  T.  38  S.,  R.  7  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 


Yellow  pine . 
Red  fir 


Per  cent. 

60 

30 


White  fir 8 

Western  juniper 2 

Township  38  South,  Eange  8  East. 

The  eastern  and  central  areas  of  this  township  consist  chiefly  of 
marsh,  bordering  Upper  Klamath  Lake,  and  areas  covered  with  the 
waters  of  this  lake.  The  western  tracts  carry  thin  stands  of  yellow 
pine  and  small-growth  red  and  white  fir  scattered  over  low  lava  ridges. 
Fires  have  run  throughout,  and  in  the  vicinity  of  Long  Lake  Valley,  a 
marshy  meadow,  have  burned  85  per  cent  of  the  forest. 

Forested  and  other  areas  in  T.  38  S.,  R.  8  E.,  Oregon. 

Acres. 

Forested  area 5,  760 

Nonforested  area  (marsh  and  lake) 17,  280 

Badly  burned  area 1,  500 

Logged  area  (culled  lor  domestic  use,  30  per  cent) None. 

Total  stand  of  timber  in  T.  38  8.,  R.  8  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
8,  000,  000 

Feet  B.  M. 
14,  300,  000 
3,  500,  000 
3,  960,  000 

Red  fir 

White  fir 

Total 

- 

8,  000,  000 

21,760,000 
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Composition  of  forest  in  T.  38  S.,  R.  8  E.,  Oregon,  including  trees  of  all  s^jecies  with  hasal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 74 

Red  fir 10 

White  fir 15 

Sugar  pine 

Lodgepole  pine 

Incense  cedar 

Western  juniper „ 

Township  38  South,  Eange  9  East. 

The  western  portions  of  the  township  compriss  meadow,  marsh,  and 
sagebrush-covered  semiarid  tracts.  The  central  and  eastern  sections 
are  hilly  regions,  the  ridges  mostly  nonforested  on  the  western  slopes 
and  timbered  on  the  summits  and  eastern  sides  with  a  thin,  light  forest 
mostly  valuable  for  fuel  purposes. 

Forested  and  other  areas  in  T.  38  S.,  R.  9  E.,  Oregon. 

Acres, 

Forested  area 5,  760    ' 

Nonforested  area  ( lake,  marsh,  and  semiarid  tracts) 17,  280 

Badly  burned  area 800 

Total  stand  of  timber  in  T.  38  S.,  R.  9  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
4,  500,  000 

Feet  B.  M. 
11,  520,  000 

Composition  of  forest  in  T.  38  S. ,  R.  9  E. ,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 99 

Western  juniper 1 

Township  38  South,  Range  10  East. 

The  eastern  and  central  areas  of  the  township  consist  of  grassy  and 
marshy  tracts  around  Swan  Lake;  the  western  part  consists  of  low 
ranges  of  hills  which  bear  thin  stands  of  yellow  pine  of  small 
dimensions. 

Forested  and  other  areas  in  T.  38  S.,  R.  10  E.,  Oregon. 

Acres. 

Forested  area 10,  880 

Nonforested  area  (meadow  and  agricultural  lands) 12, 160 

Logged  area  (culled  30  per  cent) 1, 100 


4-iO 


FoKKsT  kksp:rvp:s. 


Totalsiand  of  I'nnlx'v  in  T.  SS  S.,  7*.  10  K.,  Oregon. 


Species. 


Yellow  pine 


Local  practice. 


Per  cent. 
100 


Feet  B.  M. 
11,000,000 


Michigan  prac- 
tice. 


Feet  B.  M. 
22,  000,  000 


Composition  of  forest  in  T.  38  S.,  Ji.  10  E.,  Oregon,  including  trees  of  all  .species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  ])ine 95 

AV extern  juniper 4 

Poplar,  etc 1 

Township  38  South,  Range  Hi  East. 

This  township  consists  chiefly  of  nonforested  areas  in  and  adjoining 
Alkali  Flat,  a  semiarid,  sagebrush-covered  region. 

In  the  southwestern  areas  are  low  hills,  which  carry  a  scattered 
growth  of  western  juniper,  with  now  and  then  a  yellow  pine. 


Forested  and  other  areas  in  T.  38  S.,  B.  11\  E.,  Oregon. 


Acres. 


Forested  area 1 ,  640 

Nonforested  area  (grazing,  agricultural,  and  semiarid  lands) 21,  400 

Total  stand  of  timber  in  T.  38  S.,  R.  Ill  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

Feet  B.  M. 

Feet  B.  M. 
2,  240,  000 

Composition  of  forest  in  T.  38  S.,  B.  11\  E.,  Oregon,  including  trees  of  all  species  ivith 

basal  diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 5 

Western  juniper 95 

Township  38  South,  Kange  11  East. 

This  township  was  not  personally  examined,  but  was  estimated  from 
information. 

Forested  and  other  areas  in  T.  38  S. ,  R.  11  E. ,  Oregon. 

Acres. 

Forested  area 14,  040 

Nonforested  area 9,  000 
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Total  stand  of  timber  in  T.  38  S.,  R.  11  E.,  Oregon. 


Species, 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
38, 000,  000 

1 
Feet  B.  M. 

53,  000,  000 

5,  000,  000 

4,  000,  000 

Red  fir 

White  fir 

Total 

38, 000,  000 

62,  000,  000 

Township  38  South,  Range  12  East. 

This  township  was  not  personally  examined,  but  was  estimated  from 
information. 


Forested  and  other  areas  in  T.  38  S. ,  R.  12  E. ,  Oregon. 


Acres. 


Forested  area 17,  240 

Nonforested  area 5,  800 

Total  stand  of  timber  in  T.  38  S.,  R.  12  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cenf. 
100 

Feet  B.  M. 
40,  000,  000 

Feet  B.  M. 
84,  000,  000 
2,  000,  000 
500,  000 

White  fir 

Incense  cedar 

Total 

40,  000,  000 

86,  500,  000 

Township  38  South,  Range  13  East. 

This  township  was  not  personall}^  examined,  but  was  estimated  from 
information. 

Forested  and  other  areas  in  T.  38  S.,  R.  13  E.,  Oregon. 

Acres. 

Forested  area 13, 140 

Nonforested  area 9,  900 

Total  stand  of  timber  in  T.  38  S.,  R.  13  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  ce7it. 
100 

Feet  B.  M. 
28,  000,  000 

Feet  B.  M. 
38,  000,  000 
4,  000,  000 
2,  000,  000 

White  fir 

Incense  cedar 

Total 

28, 000, 000 

44,  000,  000 
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Township  38  South,  Range  14  East. 

This  township  was  not  personally  examined,  but  was  estimated  from 
information. 


Forested  and  other  areas  in  T.  38  S.,  R.  14  E-,  Oregon. 


Acres. 


Forested  area 9,  040 

Nonforested  area 14,  000 

Total  stand  of  timber  in  T.  38  S.,  R.  14  £•,  Oregon. 


Species. 


Yellow  pine 


Local  practice. 


Per  cent. 
100 


Feet  B.  3L 
5,  500,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
8,  000,  000 


Township  39  South,  Range  2  West. 

This  township  is  largely  made  up  of  areas  semiarid  in  character,  sup- 
porting extensive  brush  growths,  but  little  timber. 

The  once  forested  tracts  have  been  badly  burned,  and  in  place  of 
the  forest  have  come  oak  copses,  madrona,  and  thickets  of  "chaparral." 

The  forest  has  been  pretty  well  culled  of  its  dimension  stuff  long 

ago,  and  what  remains  is  mostly  small  growth  and  of  little  commercial 

value. 

Forested  and  other  areas  in  T.  39  S.,  R.  2  W.,  Oregon. 

Acres. 

Forested  area 9,  040 

Nonforested  area  (burned,  2,500;  naturally  nonforested,  11,500) 14,  000 

Badly  burned  area 2,  500 

Logged  area  (culled  50  per  cent) All. 

Total  stand  of  timber  in  T.  39  S.,  R  2  IF.,  Oregon. 


Species. 


Yellow  pine 
Red  fir 


Total. 


Local  practice. 


Per  cent. 
81.3 
18.7 


Feet  B.  M. 
13, 000, 000 
3,  000,  000 


16,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
29,  000,  000 
6,  000,  000 


35,  000,  000 


Composition  of  forest  in  T.  39  S.,  R.  2  W.,   Oregon,  including  trees  of  all  species  ivith 

basal  diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine - 80 

Red  fir 10 

Oak,  madrona 10 
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Township  39  South,  Range  1  West. 

This  township  comprises  steep  rocky  slopes,  draining  partly  into 
Applegate  Creek,  partly  into  Bear  Creek. 

Originally  of  good  proportion,  the  forest  has  been  culled  during 
many  years  and  stripped  of  its  best  timber,  only  a  trace  remaining. 

Fires  have  wrought  great  havoc  and  have  transformed  many  of  the 
slopes  into  great  brush  heaps  with  thin  lines  of  half-dead  trees  in 
their  midst. 

Forested  and  other  areas  in  T.  39  S.,  R.  1  W.,  Oregon. 

Acres. 

Forested  area 17,  240 

Nonforested  area  (rocky  slopes,  agricultural,  etc. ) 5,  800 

Badly  burned  area 3, 100 

Logged  area  (culled  throughout  45  per  cent) All, 

Total  stand  of  timber  in  T.  39  S.,  R.  1  W.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

70 

8 

22 

Feet  B.  M. 
35,  000,  000 

4,  000,  000 
11,  000,  000 

Feet  B.  M. 
73,  000,  000 

9,  000,  000 
21,  000,  000 

Sugar  pine 

Red  fir 

Total 

50,  000,  000 

103,  000,  000 

Composition  of  forest  in  T.  39  S.,  R.  1  W. ,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 70 

Sugar  pine 8 

Red  fir 20 

Oak,  madrona 2 

Township  39  South,  Range  1  East. 

The  extreme  western  portions  of  this  township  consist  of  low, 
sparsely  timbered  slopes,  with  heavier  stands  in  the  ravines;  the  cen- 
tral portions  comprise  agricultural  and  grazing  lands  while  the  eastern 
mainly  include  semiarid,  rocky,  nonforested  slopes. 

The  forest  is  of  poor  quality  throughout.  Since  the  first  settlement 
of  the  region  it  has  been  culled  and  burned  repeatedly.  Private  hold- 
ings have  conserved  some  of  the  better  portions.  In  general  the  tim- 
ber is  of  little  commercial  value. 


Forested  and  other  areas  in  T.  39  S.,  R.  1  E.,  Oregon. 


Acres. 


Forested  area 8, 040 

Nonforested  area 15,  000 

Logged  area  (culled  50  per  cent)  All. 
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Total  st (1)1(1  of  timber  in  T.  39  S.,  11.  1  K.,  ()ir(/on. 


Species. 


LfK'iil  practice. 


Michifjan  i)rac- 
tice. 


Yellow  ])ine 
Sugar  pine . . 
■Rod  fir 


Per  cent. 
68.7 
18.7 
12.5 


Total. 


Feet  B.  M. 
11,000,000 
8,  000,  000 
?,  iV  )0,  000 


Feet  B.  M. 

22,  000,  000 

7,  000,  000 

6,  000,  000 


16,  000,  000     i     35,  000,  000 


Composition  of  forest  in  T.  39  S.,  R.  IE.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 60 

Sugar  pine 15 

Red  fir 20 

Oak,  madroila 5 

Township  39  South,  Range  2  East. 

This  township  consists  mostly  of  steep  rocky  breaks  rising  abruptly 
from  Bear  Creek  Valley  toward  the  Siskiyou-Cascades  junction  in  the 
east. 

A  large  proportion  of  the  region  is  naturally  nonforested.  The  for- 
ested areas  bear  thin  stands  of  scattered  yellow  pine  and  red  fir  mixed 
with  copses  of  oak.     The  timber  is  all  of  poor  quality. 

Forested  and  other  areas  in  T.  39  S.,  R.  2  E.,  Oregon. 

Acres. 

Forested  area 10,  540 

Nonforested  area  (mostly  rocky  ])reaks  naturally  nonforested) 12,  500 

Badly  burned  area 1 ,  200 

Logged  area , Culled  throughout. 

Total  stand  of  timber  in  T.  39  S.,  R.  2  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
6,  000,  000 

Feet  B.  M. 

7,  000,  000 
3, 000, 000 

Red  fir 

Total 

- 

6,  000,  000 

10,  000,  000 

Composition  of  forest  in  T.  39  S.,  R.  2  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 62 

Red  fir 35 

Oak,  etc 3 
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Township  39  South,  Range  3  East. 

This  township  covers  the  areas  at  the  junction  of  the  Siskiyou  and 
the  Cascade  ranges,  and  consists  of  rocky  flats  and  ridges  forming  the 
upper  drainage  basin  of  Jenny  Creek. 

The  forest  contains  a  large  quantity  of  red  fir,  small  in  growth  and 
badly  damaged  by  the  numerous  fires  which  have  overrun  the  town- 
ship in  recent  times.  The  yellow  pine  is  short  bodied,  as  is  the  usual 
condition  on  the  rocky  areas  of  this  region. 

Where  fires  have  burned  all  the  timber,  brush  growths  are  the  rule. 

Forested  and  other  areas  in  T.  39  S.,  R.  3  E.,  Oregon. 

Acres. 

Forested  area > 19, 140 

Non forested  area,  (2,000  burned  clean  of  timber) 3,  900 

Badly  burned  area 3,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  39  S. ,  R.  3  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
51.3 
10.2 
38.5 

Feel  B.  M. 
40,  000,  000 

8,  000,  000 
30,  000,  000 

Feet  B.  M. 
65,  000,  000 
10,  000,  000 
55,  000,  000 

6,  300,  000 

Sugar  pine 

Red  fir 

White  fir 

Total 

78,  000,  000 

136,  300,  000 

Composition  of  forest  in  T.  39  S. ,  R.  3  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 60 

Sugar  pine 3 

Red  fir 32 

White  fir 5 

Township  39  South,  Range  4  East. 

This  township  comprises  most  of  the  eastern  areas  of  the  Jenny 
Creek  watershed  and  consists,  in  its  eastern  portion,  of  a  level  or 
gently  rolling  plateau  region;  in  its  western  sections  of  hilly  and 
broken  ground.  Its  central  areas  contain  Johnson  Prairie,  a  large 
glade  with  many  small  ramifications.  Fires  have  run  throughout  the 
entire  extent  of  the  township.  The  northern  areas  are  very  badly 
burned,  extensive  tracts  being  completely  covered  with  brush  growth 
as  a  result.  The  central  and  southern  portions  t^arry  a  heavy  forest  of 
yellow  pine,  excellent  in  quality  and  easy  of  access.  The  red  fir  is 
inferior  in  growth  and  quality,  due  to  the  many  fires  in  the  region. 
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Forested  and  other  areas  in  T.  39  S.,  R.  4  F.,  Oregon. 

Acres. 

Forested  area 18,  040 

Nonforested  area  (glades  and  meadows,  2,000;  burned  3,000) 5,  000 

Badly  burned  area 5,  600 

Loiiijed  area None. 


'cc 


Total  stand  of  timber  in  T.  39  S.,  R.  4  E-,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

57.5 

14.3 

25.8 

1.2 

1.2 

Feet  B.  M. 

100,  000,  000 

25,  000,  000 

45,000,000 

2, 000, 000 

2,  000,  000 

Feet  B.  M. 

122,  000,  000 

31,000,000 

80,  000,  000 

4,  000,  000 

2,  850,  000 

Sugar  pine 

Red  fir 

White  fir 

Incense  cedar 

Total 

174,000,000 

239,  850,  000 

Composition  of  forest  in  T.  39  S.,  R.  4  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 50 

Sugar  pine 8 

Red  fir 40 

White  fir 

Incense  cedar 


:} 


Township  39  South,  Range  5  East. 

This  township  consists  of  a  plateau  region  which  forms  portions  of 
the  summit  of  the  main  range  of  the  Cascades  in  this  region. 

The  northwestern  areas  are  chiefly  meadow  lands,  glades  belonging 
to  the  Johnson  Prairie  tracts.  The  balance  of  the  township  carries  a 
tolerably  compact  body  of  excellent  yellow  pine,  largely  composed  of 
standards. 

Fires  have  run  everywhere  in  the  forest  stands,  suppressing  the 
young  growth,  burning  great  quantities  of  the  lirs,  and  tilling  the  for- 
est with  a  great  many  small  brushed-over  tracts  in  place  of  the  con- 
sumed timber. 


Forested  and  other  areas  in  T.  39  S.,  R.  5  E.,  Oregon. 


Acres. 


Forested  area 21,140 

Nonforested  area  ( meadows  and  glades) 1 ,  900 

Badly  Ijurned  area (>,  000 

I-iOgged  area None. 
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ToiaJ  stand  of  timber  in  T.  S9  S.,  R.  5  E.,  Oregon. 


Species. 

Local  practice. 

1 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
61.5 
10.6 
25 
1.5 

*    / 

.  / 

Feet  B.  M. 

160,  000,  000 

28,  000,  000 

65,  000,  000 

3,  000,  000 

2,  000,  000 

2,  000,  000 

Feet  B.  M. 

188,000,000 

28,  000,  000 

95,  000,  000 

10,  000,  000 

4,  000,  000 

3,  000,  000 

Sugar  pine 

Red  fir 

White  fir 

Noble  fir 

Incense  cedar 

Total 

260,  000,  000 

328,  000,  000 

Composition  of  forest  in  T.  39  S.,  R.  5  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 00 

Lodgepole  pine 1 

White  fir 2.  9 

Incense  cedar 1 

Sugar  pine 4 

Red  fir 30 

Noble  fir 2 

Township  39  South,  Range  6  East. 

This  township  in  part  consists  of  areas  along  the  summit  of  the  Cas- 
cades, and  has  not  elevation  sufficient  to  produce  a  true  subalpine  for- 
est. In  part  it  consists  of  slopes  on  the  eastern  side  of  the  range 
draining  into  Spencer  Creek. 

The  forest  has  been  severely  burned  in  places,  followed  by  the 
inevitable  brush  growths.  The  western  areas  and  the  slopes  near 
Spencer  Creek  bear  good  stands  of  mill  timber. 


Forested  and  other  areas  in  T.  39  S.,  R.  6  E.,  Oregon. 


Acres. 


Forested  area 18,  840 

Nonforested  area  (burned,  2,000;  glades  and  meadows,  2,200) 4,  200 

Badly  burned  area 5,  400 

Logged  area None. 
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J'oUd  aland  of  timber  in  T.  39  S.,  R.  6  E.,  Oregon. 


Species, 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  ])iiie '. 

Per  cent. 
32.6 

9.8 
53.7 

3.9 

Feet  B.  M. 
50,  000,  000 
15,  000,  000 
82,  000,  000 

6,  000,  000 

Feet  B.  M. 

60,  000,  000 

15,000,000 

105, 000,  000 

15,  000,  000 

800,  000 

Su<:ar  pine 

Red  tir *. 

AVhite  fir 

Incense  cedar 

Total 

153,  000,  000 

195,  800,  000 

Composition  of  forest  in  T.  39  S.,  R.  6  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 31 

Sugar  pine 7 

Red  fir 50 

White  fir 10 

Incense  cedar 1 

Lodgepole  pine 1 

Township  39  South,  Range  7  East. 

This  township  is  situated  on  the  eastern  slope  of  the  main  range  of 
the  Cascades.  Its  western  areas  contain  stands  of  forest  of  medium 
density  and  quality;  its  southern  areas  have  thin  growths  of  forest, 
largely  western  juniper;  its  eastern  areas  adjoin  the  nonforested  semi- 
arid  tracts  west  of  Upper  Klamath  Lake  and  carry  scattered  stands  of 
forest  of  small  commercial  value. 


Forested  and  other  areas  in  T.  39  S.,  R.  7  E.,  Oregon. 

Acres. 

Forested  area 18,  040 

Nonforested  area  (naturally  nonforested) 5,  000 

Badlv  burned  area 1 ,  850 

Logged  area  (culled  35  per  cent) 2,  000 

Total  stand  of  timber  in  T.  39  S.,  R.  7  E.,  Oregon. 


Species. 


Yellow  pine  . 
Sugar  pine. . . 

Red  fir 

White  fir  ... . 
Incense  cedar 

Total 


Local  practice.. 


l^er  cent. 

76.4 

5.4 

18.2 


Feet  B.  M. 
42,  000,  000 

3,  000,  000 
10,000,000 


55, 000, 000 


Michigan  prac- 
tice. 


Feet  B.  ^L 
70,  000,  000 

3,  000,  000 
15,000,000 

7,  000,  000 
900,  000 


95,  900,  000 
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Coinposiilon  of  forest  In  T.  39  S.,  R.  7  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 73 

Sugar  pine 3 

Red  fir 13 

White  fir 7 

Incense  cedar 2 

Western  juniper  3.  8 

Township  39  South,  Range  8  East. 

The  western  sections  of  the  township  consist  of  low  lava  hills  sparsely 
timbered,  inclosing"  marshy  or  sagebrush-covered  flats.  The  eastern 
areas  comprise  sagebrush -covered,  nonforested  semiarid  flats  and  low 
hills.  The  forest  is  of  poor  quality  owing  to  proximity  of  arid  climatic 
conditions  and  to  frequent  fires. 

Forested  and  other  areas  in  T.  39  S.,  R.  8  U.,  Oregon. 

Acres. 

Forested  area _ 8,  320 

Nonforested  area  (meadows  and  semiarid  areas) 14,  720 

Badly  burned  area 4,  600 

Total  stand  of  timber  in  T.  39  S.,  R.  8  E.,  Oregon. 


Species. 


Yellow  pine 


Local  practice. 


Per  cent. 
100 


Feet  B.  M. 
6,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
10,  880,  000 


Composition  of  forest  in  T.  39  S.,  R.  8  E.,  Oregon,  including  trees  of  all  species  witli  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 97 

Western  juniper 3 

Township  39  South,  Range  9  East. 

This  township  is  situated  east  of  the  Cascades  and  consists  of  marsh 
and  sagebrush  flats  and  hills.  The  area  of  the  township  is  23,040  acres 
and  it  contains  no  forested  tracts. 

Township  39  South,  Range  10  East. 

This  township  was  estimated  from  information  and  was  not  personally 
examined. 

Forested  and  other  areas  in  T.  39  S.,  R.  10  E.,  Oregon. 

Acres. 

Forested  area 4, 540 

Nonforested  area 18,500 
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Total  aland  of  timber  in  2\  39  S.,  Jt.  10  E.,  Oregon 


Species. 

Local  practice. 

Michig'an  prac- 
tice. 

Yellow  piiK^ 

Per  cent. 
100 

Feet  B.  M. 
6,  000,  000 

Feet  B.  M. 
10,  000,  000 

Township  30  South,  Range  Hi  East. 

This  township  was  not  personally  examined,  but  was  estimated  from 
information. 


Forested  and  other  areas  in  T.  39  S.,  Ji.  llh,  E.,  Oregon. 


Acres. 


Forested  area 7,  680 

Nonforested  area 15,  360 

Total  stand  of  timber  in  T.  39  S.,  li.  11\  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 

16,  000,  000 

Feet  B.  M. 
22,  500,  000 

Township  39  South,  Range  11  East. 

This  township  was  not  personally  examined,  but  was  estimated  from 
information. 


Forested  and,  other  areas  in  T.  39  S.,  R.  11  E.,  Oregon. 


Acres. 


Forested  area 15,  440 

Nonforested  area 7,  600 

Total  stand  of  timber  in  T.  39  S.,  7?.  11  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
55,  000,  000 

Feet  B.\U. 
85,  000,  000 
5,  000,  000 

White  fir 

Total 

55,  000,  000 

> 

90,  000,  000 

Tow^Nsiiip  39  South,  Range  12  East. 

This  township  was  not  personally  examined,  but  was  estimated  from 
information. 

Forested  and  ofJier  areas  in  T.  39  S.,  R.  12  E.,  Oregon. 

Acres. 

Forested  area 7,  ()40 

Nonforested  area 15,  400 
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Total  stand  of  timber  in  T.  39  S.,  R.  12  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  stand- 
ard. 

Yellow  pine 

White  fir                           

Per  cent. 
100 

Feet  B.  M. 
30,  000,  000 

Feet  B.  M. 
42,  000,  000 
4,  000,  000 

Total 

30,  000,  000 

46,  000,  000 

Township  39  South,  Range  13  East. 

This  township  was  not  personally  examined,  but  was  estimated  from 
information. 


Forested  and  other  areas  in  T.  39  S.,  R.  13  E.,  Oregon. 


Acres. 


Forested  area 4,  440 

Nonforested  area 18,  600 

Total  stand  of  timber  in  T.  39  S.,  R.  13  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
16,  000,  000 

Feet  B.  M. 
22,  000,  000 

Township  39  South,  Range  11  East. 

This  township  was  not  personally  examined,  but  was  estimated  from 
information. 


Forested  and  other  areas  in  T.  39  S.,  R.  14  E.,  Oregon. 


Acres. 


Forested  area 8,  040 

Nonforested  area 15,  000 

Total  stand  of  timber  in  T.  39  S.,  R.  14  E.,  Oregon. 


Species 


Yellow  pine 


Local  practice. 


Per  cent. 
100 


Feet  B.  M. 
5,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
'    8,000,000 


Township  10  South,  Range  2  West. 

The  northern  areas  of  this  township  consist  of  low  broken  spurs 
and  ridg-es;  the  southern  comprise  high  steep  slopes,  all  of  which 
are  formed  by  northward  projectino-  ridges  from  the  Siskiyou  Moun- 
tains; the  whole  constituting  the  different  divides  between  the  various 
Applegate  forks. 
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The  forest  in  the  .southern  areas  consists  mostly  of  noble  tir  at  the 
hioh(M'  elevations:  at  lower  levels  it  chano-es  to  a  o-rowth  in  which  red 
lir  forms  (>()  piM-  cent  of  the  stand.  The  southern  tracts  of  the  town- 
ship have  been  burned  clean  to  the  extent  of  30  per  cent  in  recent 
times,  and  are  now  reforesting  with  a  nearh^  pure  growth  of  red  fir. 
The  northern  portions  carry  stands  of  \^ellow  pine,  much  culled  and 
extensively  mixed  with  oak  copses  and  madrona  of  large  growth. 

ForcMed  (Did  other  areas  in,  T.  40  S.,  R.  2  IT.,  Oregon. 

Acres. 

Forested  area 19,  240 

Nonforested  area  (rooks  and  blades) 3,  800 

Badly  burned  area 4,  300 

Logged  area  (culled  65  per  cent) 1,  800 

Total  stand  of  timber  in  T.  40  S. ,  R.  2  W. ,  Oregon. 


Species. 


Local  practice. 


Yellow  pine  . 
Sugar  pino. . . 

Red  fir 

Noble  fir 

Incense  cedar 

Total . . 


Per  cent. 

56. 
6.6 

29.3 
6.6 
1.4 


Feet  B.  M. 

42,  000,  000 
5,  000,  000 

22,  000,  000 
5,  000,  000 
1,000,000 


75,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
60,  000,  000 

5,  000,  000 
45,  000,  000 

7,  000,  000 

2,  000,  000 


119,000,000 


Composition  of  forest  in  T.  40  S. ,  R.  2  W. ,  Oregon.,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 40. 

Sugar  pine : 2. 

Red  fir 45. 

Noble  fir 3. 

Incense  cedar 5 

Madrofla \  q  ^s 

Oak )' 

Township  -iO  South,  Range  1  West. 

This  township  consists  of  high  slopes  and  summits  of  the  Siskiyou 
Range.  The  highest  slopes  are  largely  nonforested,  either  bare,  rocky 
expanses  or  grassy  glades  predominating.  The  lower  elevations  bear 
moderately  heav}^  stands  of  fair  (juality.  The  forest  is  seared  by  tire 
in  all  of  its  parts,  and  is  generally  difficult  of  access. 

A  portion  of  the  township  forms  part  of  the  Ashland  Forest  Reserve. 
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Forested  and  oilier  areas  in  T.  40  S.,  R.  1  TF.,  Oregon. 

Acres. 

Forested  area 17, 040 

Nonforested  area  (bare,  rocky  aummits,  etc.,  4,200;  burned  clean,  2,800) 6,  000 

Badl  V  burned  area 6,  200 

Logged None. 

Total  stand  of  timber  in  T.  40  S.,  R.  1  ir.,  Oregon. 


Species. 

Local  practice. 

]Miehigan  prac- 
tice. 

Yellow  pine 

Sugar  pine   

White  pine 

Per  cent. 
28.5 
11.4 

Feet  B.  31. 
20,  000,  000 
8,  000,  000 

Feet  B.  lU. 
26,  000,  000 

8,  000,  000 

1,000,000 
55,  000,  000 

3,  000,  000 
14,  000,  000 

3,  000,  000 

Red  fir 

40 

28,  000,  000 

White  fir 

Noble  fir 

17.2 
2.9 

12,  000,  000 
2,  000,  000 

Incense  cedar 

Total   

70,  000,  000 

110,  000,  000 

Composition  of  forest  in  T.  40  S.,  R.  1  W. ,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 20 

Sugar  pine 3 

White  pine Scattered  trees. 

Red  fir 50 

White  fir 3 

Noble  fir 12 

Incense  cedar 3 

Oak,  madrona 9 


Township  40  South,  Range  1  East. 

This  township  consists  chiefly  of  high  rocky  combs  and  ridges 
culminating  in  Siskiyou  Peak.  It  forms  the  larger  portion  of  the 
Ashland  Forest  Reserve.  Along  the  higher  slopes  the  forest  occurs 
in  scattered  stands,  largely  composed  of  noble  fir.  The  lower  areas 
bear  good  stands  of  yellow  and  sugar  pine.  The  red  fir  is  mostly  of 
small  growth.  Fires  have  run  throughout  the  forest  in  the  township. 
The  summit  of  the  ridge  near  Siskiyou  Peak  has  been  burned  to  the 
extent  of  75  per  cent  within  the  last  two  or  three  years.  Although  a 
forest  reserve  for  the  purpose  of  supplying  the  town  of  Ashland  with 
pure  water,  sheep  are  permitted  to  graze  on  the  high  slopes,  defiling 
the  water. 
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Fort'sU'd  (I lid  otlwr  ((rca.s  in  T.  40  S.,  A'.  /  J'J.,  On'(/on. 

Acres. 

Forested  area 18,  540 

Nonforested  area  (glades,  etc.,  4,000;  burned  clean,  500  j   4,  500 

Badly  hurned  area 2,  200 

Logged  area 500 

Tofrd  xiand  ofilmhrr  in  T.  40  S.,  R.  1  A'.,  Orcf/oii. 


Species. 

Local  practice. 

Michif?aii  prac- 
tice. 

Yellow  pine 

Sugar  pine 

Per  cent. 
21.8 
12.6 
26 
36.4 

Feet  B.  M. 
21,000,000 
12,  000,  000 
25,  000,  000 
35,  000,  000 

Feet  B.  M. 
36,  000,  000 
16,  000,  000 
50,  000,  000 
50,  000,  000 
8,  000,  000 
4,  000,  000 

Red  fir 

Noble  fir 

White  fir 

Incense  eedar 

3.2 

3,  000,  000 

Total 

96,  000,  000 

164,000,000 

Compositiovi  afforest  in  T.  40  S.,  R.  1  E.,  Oregon^  including  trees  ofcdl  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 23 

Sugar  pine 10 

White  pine Scattered  trees. 

White-bark  pine Scattered  trees. 

Red  fir 30 

White  fir 5 

Noble  fir 30 

Incense  cedar ' 2 

Oak,  madrona 5 

Township  40  South,  Range  2  East. 

This  township  is  situated  on  the  northern  slopes  of  the  Siskiyou 
Mountains  and  consists  of  rock}^,  broken  hills  rising  in  the  east  and 
south  to  join  the  main  range. 

Fires  have  run  through  the  forest  in  recent  times,  burning  30  per 
cent  of  the  timber  and  badly  searing  the  remainder.  The  stands  are 
light  and  scattered  among  bare,  rocky  Hats  and  glades  and  dense 
brush  growths. 

The  larger  portion  of  the  timber  consists  of  small-growth  red  Hr  of 
little  commercial  value. 


Forested  and  other  areas  in  T.  40  8.,  R.  2  E.,  Oregon. 


Acres. 


Forested  area 13, 540 

Nonforested  area  (burned,  3,000) 6,  500 

Badly  burned  area 6,  300 

Logged  area  (culled  15  per  cent ) 1, 200 
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Total  stand  of  timber  in  T.  40  S. ,  R.  2  E.,  Oregon. 


Species. 


Yellow  pine 
Sugar  pine . . 

Red  fir 

White  fir  . . . 
Noble  fir  . . . 


Local  practice. 


Per  cent. 

20.8 

4.2 

75 


Total. 


Feet  B.  M. 
5,  000,  000 
1,000,000 
18,  000,  000 


24,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
15,  000,  000 

2,  000,  000 
45,  000,  000 

2,  000,  000 

4,  000,  000 


68,  000,  000 


Composition  of  forest  in  T.  40  S.,  R.  2  E.,  Oregon,  including  trees  of  all  species  with 

basal  diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine I 25 

Sugar  pine 2 

Red  fir 58 

White  fir 4 

Noble  fir 6 

Incense  cedar 1 

Oak,  madrona 6,  7 

Township  40  South,  Range  3  East. 

This  township  consists  of  ridges  and  canyons  projecting  eastward 
from  the  Siskiyou  Mountains,  and  forms  portion  of  the  Jenny  Creek 
drainage  basin. 

It  is  a  very  broken  region,  with  the  forest  mostly  burned  up  long 
ago  and  in  its  place  dense  brush  growths  or  here  and  there  grassed- 
over  slopes. 

The  mill  timber  is  of  small  growth  and  of  little  value. 


Forested  and  other  areas  in  T.  40  S. ,  R.  3  E.,  Oregon. 


Acres. 


Forested  area 12,  040 

Nonforested  area  (fire  glades  5,200) 11,  GOO 

Badly  burned  area 8,  200 

Logged  area None. 

Total  stand  of  timber  in  T.  40  S.,  R.  3  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

22.2 

4.4 

73.4 

Feet  B.  M. 
10,  000,  000 

2,  000,  000 
33,  000,  000 

Feet  B.  M. 
16,  000,  000 

2,  000,  000 

51,  200,  000 

400,  000 

Sugar  pine 

Red  fir 

Incense  cedar 

Total 

--.-   »...• 

45,  000,  000 

69,  600, 000 
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Contposillo    of  forcxt  in  T.  40  S.,  R.  3  E.,  Oregon,  including  tree.H  of  (til  npedes  with  basal 

diameters  of  4  inches  and  upvjard. 

Per  cent. 
Yellow  i)ine 25 

Sugar  pine 1 

Wliite  fir 1 

Red  fir 70 

Incense  cedar 1 

Oak 4.7 

Township  40  South,  Range  4  East. 

The  eastern  areas  of  this  township  consist  of  portions  of  the  large 
lava  plateau  which  flanks  the  main  summit  of  the  Cascade  Range  north 
of  the  Klamath  River.  The  western  portions  of  the  township  com- 
prise broken,  unevenly  forested  ridges  draining  into  Jenny  Creek. 

The  mill  timber  in  the  eastern  sections  forms  heavy  stands,  is  excel- 
lent in  qualit}^  and  easy  of  access.  Fires  have  marked  the  entire 
forest  stand  in  the  township,  and  have  mostly  suppressed  the  young 
growth;  hence  the  forest  is  of  an  open  character,  with  but  little 
undergrowth. 


Forested  and  other  areas  in  T.  40  S.,  E.  4  E.,  Oregon. 


Acres. 


Forested  area 19,  740 

Nonforested  area  (naturally  nonforested) 3,  300 

Logged  area None. 

Total  stand  of  timber  in  T.  40  S. ,  R.  4  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

56.5 

14.2 

28.3 

.9 

Feet  B.  M. 

120,  000,  000 

30,  000,  000 

60,  000,  000 

2,  000,  000 

Feet  B.  M. 

132,000,000 

35,  000,  000 

70,  000,  000 

10,000,000 

1,  000,  000 

Sugar  pine 

Red  fir 

White  fir 

Incense  cedar 

Total 

212,  000,  000 

248,  000,  000 

ComposUion  of  forest  in  T.  40  S.,  R.  4  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yell(jw  i>ine 60 

Sugar  pine    8 

Red  fir 30 


White  fir 

Oak,  incense  cedar 


1 
1 
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Township  40  South,  Range  5  East. 

This  township  consists  of  a  gently  rolling-  lava  plateau,  a  few  low 
ridges  here  and  there  flanking  and  including  portions  of  the  main 
summit  of  the  Cascade  Range  north  of  the  Klamath  River  Canyon. 

It  bears  a  forest  of  noble  proportions,  ideally  situated  for  lumbering 
operations.  The  most  valuable  components  of  the  forest  here  are 
yellow  and  sugar  pine.  The  growth  of  these  two  species  is  symmet- 
rical and  large,  the  sugar  pine  reaching  basal  diameters  of  9  feet,  and 
the  yellow  pine  of  5  to  6  feet,  with  clear  trunks  30  to  65  feet  in  length. 

Fires  have  run  through  this  stand  of  timber  ver}^  man}^  times,  and 
there  are  not  many  trees  not  fire  seared.  The  greatest  damage  has 
been  done  to  the  firs,  both  red  and  white,  which  therefore  are  largely 
defective  and  are  not  much  cut  for  lumber.  The  young  growth  has 
also  been  destroyed,  and  reproduction  is  therefore  defective. 

The  Pokegama  Lumber  Company  operates  here,  sending  the  logs  to 
their  mills  at  Klamathon,  on  the  Southern  Pacific  Railroad,  by  way  of 
the  Klamath  River.  They  cut  pine  exclusiveh",  and  cut  all  pine  clean 
as  they  go,  leaving  great  accumulations  of  debris  behind  them  for 
future  fires.  They  take  all  trees  far  into  the  crown,  trimming  off  the 
limbs  and  making  the  last  cut  on  a  basis  of  7  to  8  inches  in  diameter  at 
the  small  end.  In  consequence  they  realize  about  40  per  cent  higher 
yield  than  the  customary  cruisers'  estimates  provide  for. 

Forested  and  oilier  areas  in  T.  40  S.,  R.  5  E.,  Oregon. 

Acres. 

Forested  area 20, 440 

Nonforested  area 2,  600 

Logged  area 1, 600 

Total  stand  of  timber  in  T.  40  S. ,  R.  5  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Sugar  pine 

Red  fir 

White  fir 

Per  cent. 

50 

17.7 

30 

1.7 

.6 

Feet  B.  M. 

150,  000,  000 

53,  000,  000 

90,  000,  000 

5,  000,  000 

2,  000,  000 

Feet  B.  M. 
170,000,000 

60,  000,  000 
100,  000,  000 

17,  000,  000 
3,  620,  000 

Incense  cedar 

Total 

300,  000,  000 

350,  620,  000 

Total  stand  of  timber  as  per  actual  cutting  practice,  600,000,000  feet  B.  M. 
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Composition  offored  in.  T.  40  S.,  R.  J  E.,  Oregon,  indadiiuj  trees  of  all  species  irith  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 50 

Sugar  i)ine 15 

Red  fir 30 

White  fir 4.  5 

Incense  cedar 5 

Township  40  South,  Range  6  East. 

The  western  and  central  areas  of  this  township  consist  of  a  con- 
tinuation of  the  lava  plateau  referred  to  under  T.  41  S.,  R.  5  E.,  and 
the  forest  is  of  similar  character.  The  canyon  of  the  Klamath  River 
cuts  the  eastern  portion  of  the  township  in  two.  It  is  a  rocky  and 
precipitous  gorge,  the  slopes  and  bottom  timbered  with  scattered  trees 
and  the  forest  along  the  north  bluff  badly  burned. 

East  of  the  river  we  have  heavy  stands  of  yellow  pine,  logged  in 
places  by  small  local  concerns. 

Forested  and  other  areas  in  T.  40  S. ,  R.  6  E.,  Oregon. 

Acres. 

Forested  area 21,  240 

Nonforested  area  (glades) 1,  800 

Badly  burned  area 2,  200 

Logged  area 1,  800 

Total  stand  of  timber  in  T.  40  S.,  R.  6  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

63.7 

15.4 

19.3 

1.6 

Feet  B.  M. 
165,000,000 
40,  000,  000 
50,  000,  000 

4,  000,  000 

Feet  B.  M. 

190,  000,  000 

45,  000,  000 

75,  000,  000 

9,  000,  000 

1,000,000 

Sugar  pine 

Red  fir 

White  fir 

Incense  cedar 

Total 

259,  000,  000 

320,  000,  000 

Composition  of  forest  in  T.  40  S.,  R.  6  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 60 

Sugar  pine 15 

Red  fir 22 

White  fir 

Incense  cedar 


;} 
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Township  40  South,  Range  7  East. 

The  western  areas  of  the  township  consist  of  plateau  tracts;  the 
eastern  comprise  rock}^  and  craggy  declivities  sloping  toward  Lower 
Klamath  Lake. 

The  western  portions  of  the  township  contain  stands  of  yellow  pine 
of  excellent  quality  and  easy  of  access.  The  growth  is  much  mixed 
with  a  great  quantity  of  red  fir  of  dimensions  unfit  for  mill  timber; 
and  is  intersected  in  all  directions  by  narrow,  nonforested,  rocky  or 
grassy  glades. 

Forested  and  other  areas  in  T.  40  S.,  R.  7  E.,  Oregon. 

Acres. 

Forested  area 21,  740 

Nonforested  area  (glades  and  clearings) 1, 300 

Badly  burned  area 2,  400 

Logged  area 1,  500 

Total  stand  of  timber  in  T.  40  S. ,  R.  7  E.,  Oregon. 


Species. 

Local  practice. 

Micliigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

77.7 

3.4 

18.9 

Feet  B.  M. 
140,  000,  000 
6,  000,  000 
34,  000,  000 

Feet  B.  M. 
175,000,000 
8,  000,  000 
65,  000,  000 

Sugar  pine 

Red  fir 

Total 

180,  000,  000 

248,  000,  000 

Composition  of  forest  in  T.  40  S.,  R.  7  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 40 

Sugar  pine. 5 

Red  fir 55 

Incense  cedar Scattered  trees. 


Township  40  South,  Range  8  East. 

The  eastern  areas  of  this  township  consist  of  marsh  and  tule  lands 
bordering  Lower  Klamath  Lake.  The  western  portions  comprise  rocky 
slopes  carrying  stands  of  yellow  pine,  mostly  of  inferior  quality. 


Forested  and  other  areas  in  T.  40  S. ,  R.  8  E.,  Oregon. 


Acres. 


Forested  area 6, 140 

Nonforested  area  (rocky  glades,  marsh,  and  agricultural  land) 16, 900 

Badly  burned  area 1,  000 

Logged  area 1, 600 
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Total  stand  of  timber  In  T.  40  S.,  II.  8  E.,  Oregon. 


Species. 


Yellow  i)ine 

Red  fir 

White  fir  . . . 


Total. 


Local  practice. 


Per  cent. 
87 
13 


Fat  B.  M. 
20,  000,  000 
3,  000,  000 


23,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
40,  000,  000 
9,  000,  000 
3,  980,  000 


52,  980,  000 


Composition  of  forest  in  T.  40  S.,  R.  8  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 85 

Red  fir 10 

White  fir,  etc 5 

Township  40  South,  Range  9  East. 

The  township  consists  of  marsh  lands,  and  in  the  eastern  areas  of 
sagebrush-covered  tracts  which  bear,  here  and  there,  scattered  trees 
of  western  juniper.  The  area  of  the  township  is  23,040  acres,  none  of 
which  are  forested. 

Township  40  South,  Range  10  East. 

This  township  was  not  personall}^  examined,  but  was  estimated  from 
information. 


Forested  and  other  areas  in  T.  40  S. ,  it.  10  E. ,  Oregon. 


Acres. 


Forested  area 7,  040 

Nonforested  area 16, 000 

Total  stand  of  timber  in  T.  40  S.,  R.  10  E.,  Oregon. 


Species. 


Yellow  pine 


Local  practice. 


Per  cent. 
100 


Feet  B.  M. 
30,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
42,  000,  000 


Township  40  South,  Range  11  East. 

This  township  was  not  personally  examined,  but  was  estimated  from 
information. 


Forested  and  other  areas  in  T.  40  S. ,  E.  11  E. ,  Oregon. 


Acres. 


Forested  area 5,  040 

Nonforested  area 18,  000 
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Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

Feet  B.  M. 

Feet  B.  M. 
5,  000,  000 

Township  40  South,  Range  12  East. 

This  township  was  not  personally  examined,  but  was  estimated  from 
information. 


Forested  and  other  areas  in  T.  40  S. ,  R.  12  E. ,  Oregon. 


Acres. 


Forested  area 11 ,  040 

Nonforested  r.rea 12, 000 

Total  stand  of  timber  in  T.  40  S. ,  R.  12  E. ,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
36,  000,  000 

Feet  B.  M. 
50,  000,  000 

Township  40  South,  Range  13  East. 

This  township  was  not  personally  examined,  but  was  estimated  from 
information. 


Forested  and  other  areas  in  T.  40  S.,  R.  13  E.,  Oregon. 


Acres. 


Forested  area „ . . . 10,  240 

Nonforested  area _ 12,  800 


Total  stand  of  timber  in  T.  40  S.,  R.  13  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

95.2 

4.8 

Feet  B.  M. 
40,  000, 000 
2,  000,  000 

Feet  B.  M. 
50,  000,  000 

5,  000,  000 

6,  000,  000 
1,000,000 

Red  fir 

White  fir 

Incense  cedar 

Total 

42,  000,  000 

62,  000,  000 
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Township  40  South,  Range  14  East. 

This  township  was  not  personally  examined,  but  was  estimated  from 
information. 

Forested  and  other  areas  in  T.  40  S. ,  R.  14  E- ,  Oregon. 

Acres. 

Forested  area 3,  240 

Nonforested  area 19,  800 

Total  stand  of  timber  in  T.  40  S. ,  R.  14  E. ,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
10,  000,  000 

Feet  B.  M. 
15,  000,  000 

Township  40  South,  Range  14^  East. 

This  township  was  not  personally  examined,  but  was  estimated  from 
information.  , 


Forested,  and  other  areas  in  T.  40  S.,  R.  14^  E.,  Oregon. 


Area. 


Forested 13,  040 

Nonforested 10,  000 

Total  stand  of  timber  in  T.  40  S.,  R.  14\  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine  . = 

Per  cent. 
100 

Feet  B.  M. 
39,  000,  000 

Feet  B.  M. 
45,  000,  000 

Fractional  Township  41  South,  Range  2  West. 

This  fractional  township  comprises  a  portion  of  the  summit  of  the 
Siskiyou  Range  near  Sterling  Peak,  and  the  southern  slopes  there- 
from. It  includes  a  large  amount  of  bare  rocky  summits  and  slopes 
naturally  deforested. 

The  timber  along  the  higher  slopes  is  mostly  composed  of  noble  fir 
of  large  dimensions  and  often  of  very  close  stand.  It  is  mixed  with 
small  percentages  of  white  pine  and  red  fir.  The  lower  slopes  carry 
yellow  and  sugar  pine  of  medium  quality.  The  larger  proportion  of 
the  timber  in  the  township  is  very  difiicult  of  access,  and  lire  has 
marked- it  all. 
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Forested  mid  other  areas  in  T.  41  'S'.,  R.  2  W.,  Oregon. 


Acres. 


Forested  area 7,  200 

Nonforested  area  (rocks  and  glades) 3, 000 

Badly  burned  area 2, 000 

Logged  area None, 

Total  stand  of  timber  in  T.  41  *S.,  E.  2  W.,  Oregon. 


Species. 


Yellow  pine  . . 

Sugar  pine 

White  pine  . . . 
Red  fir 

White  fir 

Noble  fir 

Incense  cedar. 

Total... 


Local  practice. 


Per  cent. 
22.5 

8 


19.2 


Feet  B.  M. 
14,  000,  000 
5,  000,  000 


12,  000,  000 


48.1 
2.1 


30,  000,  000 
1,  300,  000 


62,  300,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
16,000,000 

5,  000,  000 

3,  000,  000 
22,  000,  000 

1,  600,  000 
40,  000,  000 

1,500,000 


89, 100,  000 


Composition  of  forest  in  T.  41  S.,  R.  2  W.j  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 20 

Sugar  pine 5 

White  pine 3 

Red  fir 25 

White  fir 5 

Noble  fir 40 

Incense  cedar 2 


Fractional  Township  41  South,  Range  1  West. 

This  fractional  township  comprises  spurs  and  canyons  projecting 
southward  from  the  Siskiyou  Range. 

Along  the  higher  slopes  the  region  is  rocky  and  in  part  covered  with 
light  brush  growth,  in  part  with  thin  stands  of  forest. 

The  lower  and  intermediate  slopes  carry  stands  of  good  timber,  the 
yellow  pine  and  the  sugar  pine  largely  composed  of  veterans  in  good 
preservation.     Fires  have  run  throughout  the  township. 

Forested  and  other  areas  in  T.  41  S.,  R.  1  W.,  Oregon. 

Acres. 

Forested  area • 9, 000 

Nonforested  area  ( rocky  summits,  glades,  etc.) 1,  200 

Badl  V  burned  area 1 ,  000 

Logged  area ■ None. 
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Total  sland  of  timber  in  7\  41  >^-,  -?v.  1  W.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
65.7 
13.1 
19.9 

Feet  B.  M. 
50,  000,  000 
10,  000,  000 
15,  000,  000 

Feet  B.  M. 

60,  000,  000 

12,  000,  000 

28,  000,  000 

3,  000,  000 

5,  000,  000 

1,  700,  000 

Sugar  pine 

Red  fir 

White  fir 

Noble  fir 

Incense  cedar 

. ....    .. 

1.3 

1,000,000 

Total 

76, 000, 000 

109,  700,  000 

Composition  of  forest  in  T.  41  S.,  R.  1  W.,  Oregon,  including  trees  of  all  species  with  basal 

diamaters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 52 

Sugar  pine 10 

White  pine Scattered  trees. 

Red  fir „ 28 

White  fir 1 

Noble  fir 5 

Incense  cedar 5 

Oak 3. 5 

Fractional  Township  41  South,  Range  1  East. 

This  fractional  township  consists  of  spurs  and  canyons  projecting 
southward  from  the  Siskiyou  Range. 

The  forest  along  the  lower  slopes  is  of  excellent  quality  and  propor- 
tion, and  is  remarkable  for  the  large  percentage  of  incense  cedar  of 
large  growth  which  it  contains. 

The  upper  slopes  have  been  badly  overrun  by  fires  in  recent  times, 
and  are  thinly  covered  with  forest  in  the  midst  of  dense  brush  growths. 


Forested  and.  other  areas  in  T.  41  S. ,  R.  1  E.,  Oregon. 


Acres. 


Forested  area . .  9,  900 

Nonforested  area 300 

Badly  burned  area 1,  500 

Logged  area  (culled  80  per  cent) 1,  200 
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Total  stand  of  timber  in  T.  4I  S. ,  R,  IE.,  Oregon. 


Species. 


Yellow  pine  . . 

Sugar  pine 

Red  fir 

White  fir 

Incense  cedar. 

Total . . . 


Local  practice. 


Per  cent. 

44 

30 

6 

6 

14 


Feet  B.  M. 
22,  000,  000 
15,  000,  000 
3, 000, 000 
3, 000,  000 
7, 000, 000 


50, 000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
40,  000,  000 
15,  000,  000 

4,  240,  000 
10,  000,  000 

8,  000,  000 


77,  240,  000 


Composition  of  forest  in  T.  4I  S.,  R.  IE.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 65 

Sugar  pine 14 

Red  fir 5 

White  fir 10 

Incense  cedar 3 

Oak 3 

Fractional  Township  41  South,  Range  2  East. 

The  central  and  southern  portions  of  this  township  are  situated  on 
the  summit  and  southern  slopes  of  the  Siskiyou  Range.  The  township 
is  very  thinly  forested,  consisting  largely  of  grassy  or  brushy  semiarid 
slopes.  The  northern  portion  of  the  township  contains  scattered 
stands  of  timber  much  damaged  by  lires  and  of  little  commercial  value. 

Forested  and  other  areas  in  T.  41  *^. ,  R.  2  E.,  Oregon. 

Acres. 

Forested  area 8,  200 

Nonforested  area  (rocks,  semiarid  tracts,  etc. ) 2,  000 

Badly  burned  area 4,  000 

Logged  area None. 

Total  stand  of  timber  in  T.  41  'S'. ,  R.  2  E.,  Oregon. 


Species. 


Yellow  pine. 
Sugar  pine.. 

Red  fir 

White  fir... 


Total. 


Local  practice. 


Per  cent. 
20 
40 
40 


Feel  B.  M. 
1,  000,  000 
2, 000,  000 
2, 000,  000 


5, 000, 000 


Michigan  prac 
tice. 


Feet  B.  M. 

3,  000,  000 
2,  000,  000 

4,  600,  000 
1,000,000 


10,  600,  000 
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Composition  of fored  in  T.  41  S. ,  R.  2  E. ,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 30 

Sugar  pine 2 

Red  fir 55 

White  fir 10 

Fractional  Township  41  South,  Range  3  East. 

This  township  consists  of  steep  hills  very  sparsely  forested,  but  cov- 
ered with  dense  brush  growths  as  the  result  of  fires.  Most  of  the 
timber  was  burned  in  recent  times.  There  is  no  reforestation.  The 
mill  timber,  scattered  among  the  brush  heaps,  is  of  poor  quality  and 
practically  inaccessible. 

Forested  and  other  areas  in  T.  41  S. ,  R.  3  E.,  Oregon. 

Acres. 

Forested  area 7,  000 

Nonforested  area  (due  to  fires,  2,000) 3,  200 

Badly  burned  area 4,  200 

Logged  area None. 

Total  stand  of  timber  in  T.  41  S. ,  R.  3  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
66.6 
33.4 

Feet  B.  M. 
2, 000,  000 
1,000,000 

Feet  B.  M. 
6,  000,  000 
4,  000,  000 

Red  fir 

Total 

3,  000,  000 

10,  000,  000 

Composition  of  forest  in  T.  41  S.,  R.  3  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

60 

35 


Yellow  pine 
Red  fir  ... . 


Sugar  pine . . . 
incense  cedar 
Oak 


Fractional  Township  41  South,  Range  4:  East. 

The  greater  portion  of  this  township  consists  of  steep  ridges  border- 
ing Jenny  Creek,  with  a  plateau-like  tract  in  the  northeastern  area. 

The  southern  areas  of  the  township  are  timbered  with  light,  open 
stands  interspersed  with  many  oak  copses.  The  northern  portions 
bear  a  forest  of  modcn-ate  density,  easy  of  access,  with  stands  of  timber 
of  good  quality  and  body. 
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Forested  and  other  areas  in  T.  41  S.,  R.  4  E.,  Oregon. 

Acres. 

Forested  area 7,  800 

Nonforested  area  (glades,  meadows,  rocks) 2,  400 

Badly  burned  area 800 

Logged  area None. 

Total  stand  of  timber  in  T.  41  S.,  R.  4  E.,  Oregon. 


Species. 


Yellow  pine  . . 

Sugar  pine 

Red  fir 

White  fir 

Incense  cedar. 

Total... 


Local  practice. 


Per  cent. 

66 

8 

24 


Feet  B.  M. 
33,  000,  000 

4,  000,  000 
12,  000,  000 


1,  000,  000 


50,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
42,  000,  000 

4,  800,  000 

17,  800,  000 

400, 000 

2,  000,  000 


67,  000,  000 


Composition  of  forest  in  T.  41  S.,  R.  4  E.^  Oregon,  including  trees  of  all  species  with  hasal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 50 

Sugar  pine 5 

Red  fir 30 

Incense  cedar 2 

White  fir 

Western  juniper 

Oak 12 


Fractional  Township  41  South,  Range  5  East. 

This  township  consists  of  portion  of  the  large  lava  plateau  lying 
immediately  north  of  the  Klamath  River  and  stretching  northerly 
toward  the  volcanic  areas  south  of  Mount  Pitt. 

The  region  is  well  timbered  with  a  massive,  though  open,  forest. 
The  pine  is  of  excellent  quality,  long  bodied,  and  composed  mostly 
of  large  standards.  Undergrowth  is  scanty  and  young  growth  is  defi- 
cient, owing  to  frequently  repeated  fires.  The  Pokegama  Lumber 
Company  has  here  extensive  logging  camps. 


Forested  and  other  areas  in  T.  41  iS.,  R.  5  E.,  Oregon. 


Acres. 


Forested  area 10,  200 

Logged  area  (culled  80  per  cent) 2,  000 
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Total  stand  of  timber  in  T.  41  S.,  Jt  5  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
51.2 
16.6 
32.2 

Feet  B.  M. 
40,  000,  000 
13,  000,  000 
25,  000,  000 

Feet  B.  M. 

50,  000,  000 

15,  000,  000 

30,  000,  000 

4,  000,  000 

1,  000,  000 

Sugar  pine 

Red  fir 

AVhite  lir 

Incense  cedar 

Total 

78, 000, 000 

100,  000,  000 

Composition  of  forest  in  T.  41  S. ,  R.  5  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 50 

Sugar  pine 10 

Red  fir 36 

White  fir 1   ^ 

Incense  cedar J 

Fractional  Township  41  South,  Range  6  East. 

The  northern  and  western  areas  of  the  township  consist  chiefly  of 
rocky  and  precipitous  bluffs  inclosing  Klamath  River  Canyon.  The 
eastern  sections  comprise  portions  of  a  plateau-like  tract  bordering  the 
canyon  on  the  south. 

The  bottom  of  the  canyon  is  sparsely  timbered,  as  are  the  slopes 
leading  down  into  it.  The  plateau  portion  carries  a  heavy  forest  stand, 
which  is  broken  by  numerous  small  nonforested  glades.  The  principal 
mill  timber  is  yellow  pine  which  is  here  of  excellent  quality  and  size. 
The  red  fir  is  mostly  of  small  growth.  Fire  has  marked  the  timber 
throughout  the  township. 


Forested  and  other  areas  in  T.  41  S.,  R.  6  E.,  Oregon. 


Acres. 


Forested  area 9,  000 

Nonforested  area  (rocky  bluffs,  glades,  meadows) 1,  200 

Logged  area 1,  200 

«       Total  stand  of  timber  in  T.  41  S.,  R.  6  E.,  Oregon. 


Species. 


Yellow  pine 
Red  fir . . .    . 


Total 


Local  practice. 


Per  cent. 
87 
13 


Feet  B.  M. 
50,  000,  000 
8,  000,  000 


58,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
58,  000,  000 
29,  500,  000 


87,  500,  000 
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Composition  of  forest  in  T.  41  S.,  R.  6  E.,    Oregon,  including  trees  of  all  species  mi.th 

basal  diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 45 

Red  fir 55 


Fractional  Township  41  South,  Range  7  East. 

This  township  comprises  slopes  of  the  divide  which  separates  in 
part  the  waters  of  the  Klamath  River  and  those  of  Lower  Klamath 
Lake.     It  is  generally  a  steep  and  rocky  region. 

The  yellow  pine  on  the  lower  slopes  is  of  good  quality.  Along  the 
higher  elevations  it  is  largely  replaced  with  red  fir  of  small  growth. 
The  forest  is  fire  seared  throughout. 

Forested  and  other  areas  in  T.  41  S. ,  E.  7  E.,  Oregon. 

Acres. 

Forested  area 9,  200 

Nonforested  area  (bare  rocks  and  glades) 1 ,  000 

Badly  burned  area 1 ,  oOO 

Logged  area None. 

Total  stand  of  timber  in  T.  41  S.,  R.  7  E.,  Oregon. 


Species. 


Local  practice. 


Yellow  pine 
Red  fir 


Total. 


Per  cent. 
88.6 
11.4 


Feet  B.  M. 
62,  000,  000 
8,  000,  000 


70,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
78,  000,  000 
17,  000,  000 


95,  000,  000 


Composition  of  forest  in  T.  41  >S'. ,  R.  7  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 75 

Red  fir 25 

Fractional  Township  41  South,  Kange  8  East. 

The  eastern  areas  of  the  township  consist  of  marsh}^  tracts  along 
Lower  Klamath  Lai^e.  The  western  portions  comprise  rock}^  slopes 
forested  with  thin  stands  of  yellow  pine  of  inferior  quality. 


Forested  and  other  areas  in  T.  41  S.,  R.  8  E.,  Oregon. 


Acres. 


Forested  area 2,  800 

Nonforested  area  (marsh) 8,  320 

Badly  burned  area 600 

Logged  area None. 
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Total  da  Nil  of  timber  in  T.  41  S.,  Ji.  S  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
100 

Feet  B.  M. 
6,  000,  000 

Feet  B.  M. 
12,000,000 
2,  000,  000 

Red  lir 

Total 

6,  000,  000 

14,  000,  000 

Composition  of  forest  in  T.  41  ^S.,  R.  8  E.,  Oregon,  including  trees  of  all  species  with  basal 

diameters  of  4  inches  and  upward. 

Per  cent. 

Yellow  pine 98 

Red  fir 2 

Fractional  Township  41  South,  Range  9  East. 

This  township  is  situated  in  Lower  Klamath  Lake  and  comprises 
marsh  and  lake  areas.  Its  area  is  11,520  acres,  none  of  which  is 
forested. 

Fractional  Township  41  South,  Range  10  East. 

The  area  of  this  township  is  11,520  acres,  none  of  which  is  forested. 

Fractional  Township  41  South,  Range  11  East. 

This  township  was  not  personally  examinied,  but  was  estimated  from 
information. 

Forested  and  other  areas  in  T.  41  iS.,  ii.  11  E.,  Oregon. 

Acres. 

Forested  area 800 

Nonforested  area 10,  720 

Total  stand  of  timber  in  T.  41  S.,  R.  11  E.,  Oregon. 


Species, 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  i)ino 

Per  cent. 

Feet  B.  M. 

Feci  B.  M. 
4,  500,  000 

Fractional  Township  41  South,  Range  12  East. 

There  are  no  forest  areas  in  this  township.     The  area  of  the  town- 
ship is  11,520  acres. 

Fractional  Township  41  South,  Range  13  EIast. 

This  township  was  not  personally  examined,  hut  was  estimated  from 
information. 
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Forested  and  other  areas  in  T.  41  '^'- ,  R-  13  E. ,  Oregon. 

Acres. 

Forested  area 8,  520 

Nonf orested  area 3,  000 

Total  stand  of  timber  in  T.  41  'S'. ,  R.  13  E. ,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 
87.5 
12.5 

Feet  B.  M. 
28,  000,  000 
4, 000,  000 

Feet  B.  M. 
34,  000,  000 
7, 000,  000 
3, 000,  000 
1,  000,  000 

Red  fir 

White  pine 

Incense  cedar 

Total 

32,  000,  000 

45,  000,  000 

Fractional  Township  41  South,  Range  14  East. 

This  township  was  not  examined  personally,  but  was  estimated  from 
information. 

Acres. 
Forested  area 11,  520 


Total  stand  of  timber  in  T.  41  ^- ,  R-  14  E. ,  Oregon. 


Species. 


Yellow  pine 


Local  practice. 


Per  cent. 
100 


Feet  B.  M. 
45,  000,  000 


Michigan  prac- 
tice. 


Feet  B.  M. 
55,  000,  000 


Fractional  Township  41  South,  Range  14J  East. 

The  forest  in  this  township  consists  chiefly  of  scattered  stands  of 
western  juniper.  The  township  was  not  Dersonally  examined,  but 
was  estimated  from  information. 


Forested  and  other  areas  in  T.  41  S. ,  R.  14^  E. ,  Oregon. 


Acres. 


Forested  area 3, 500 

Nonforested  areas 8,  020 


Total  stand  of  timber  in  T.  41  S.,  R.  14i  E.,  Oregon. 


Species. 

Local  practice. 

Michigan  prac- 
tice. 

Yellow  pine 

Per  cent. 

Feet  B.  M. 

Feet  B.  M. 
3,  000,  000 
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ASIII.AXr>  FOREST  RESERVE,  OREGON. 

BOUNDARIES. 

Beginning  at  the  northeast  corner  of  section  twenty-seven  (27) ,  township  thirty- 
nine  (39)  south,  range  one  (1)  east,  Willamette  meridian;  thence  westerly  along  the 
surveyed  and  unsurveyed  section  line  to  the  northwest  corner  of  section  twenty-five 

(25),  township  thirty-nine  (39)  south,  range  one  (1)  west;  thence  southerly  along 
the  section  line  to  the  southwest  corner  of  section  thirty-six  (36) ,  said  township  and 
range;  thence  westerly  along  the  ninth  (9th)  standard  parallel  south  to  the  north- 
west corner  of  section  one  (1),  township  forty  (40)  south,  range  one  (1)  west; 
thence  southerly  along  the  section  line  to  the  southwest  corner  of  section  thirteen 

(13),  said  township  and  range;  thence  easterly  along  the  surveyed  and  unsurveyed 
section  line  to  the  point  for  the  southeast  corner  of  section  fourteen  (14) ,  tow^nship 
forty  (40)  south,  range  one  (1)  east;  thence  northerly  along  the  surveyed  and  unsur- 
veyed section  line  to  the  northeast  corner  of  section  thirty-five  (35) ,  township  thirty- 
nine  (39)  south,  range  one  (1)  east;  thence  westerly  to  the  northwest  corner  of  said 
section  thirty -five  (35) ;  thence  northerly  to  the  northeast  corner  of  section  twenty- 
seven  (27) ,  said  township  and  range,  the  place  of  beginning. 

DESCRIPTION   OF  RESERVE. 

This  reserve  is  carved  out  of  T.  39  S.,  Rs.  1  W.  and  1  E.,  and  T.  40 
S.,  Rs.  1  W.  and  1  E.  It  contains  between  22,000  and  23,000  acres, 
hence  does  not  quite  cover  the  area  of  one  township.  The  object  of 
this  reserve  is  to  maintain  the  stability  of  the  water  heads  and  to  pre- 
serve the  volume  and  purity  of  Ashland  Creek,  which  furnishes  the 
water  supply  to  the  town  of  Ashland,  Oregon. 

The  reserve  consists  of  Siskiyou  Peak,  or  Ashland  Butte,  as  the 
mountain  is  locally  called,  and  spurs  radiating  from  it.  The  peak  is 
an  elevation  rising  from  the  crest  of  the  Siskiyou  Range,  and  attains 
a  height  of  nearly  8,000  feet  above  sea  level.  The  actual  peak  rises 
about  800  feet  above  the  general  crest  line  of  the  range  in  this  locality. 
The  eastern  and  western  slopes  of  the  peak  have  an  easy  descent  and 
blend  gradually  with  the  crest  line.  The  southern  declivities  slope 
sharply  toward  the  Klamath  Valley.  The  northern  slopes  break 
away  in  precipitous  escarpments  to  form  the  head  of  the  Ashland 
Creek  Basin.  Long  spurs  stretch  away  from  the  peak  toward  the 
north.  The  spurs  on  the  south  side  are  short.  One  of  the  northern 
spurs,  on  which  is  situated  Mount  Wagner,  maintains  an  altitude  for 
the  first  3  miles  but  slightly  below  that  of  the  main  Siskiyou  Range. 
The  others  drop  off  in  elevation  very  soon  after  leaving  the  vicinity 
of  the  peak. 

A  large  amount  of  water  flows  out  of  the  reserve.  Most  of  it 
flows  into  Rogue  River  through  Applegate,  Wagner,  and  Ashland 
creeks.  Another  and  smaller  portion  finds  its  way  into  Klamath 
River  through  various  small  creeks  on  the  southern  slope  of  the  peak. 
Ashland  Creek  heads  directly  on  the  northern  slopes  of  Siskiyou  Peak. 
Snow  lies  at  its  head  throughout  the  year.     It  empties  into  Bear 
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Creek  one-half  mile  east  of  the  town  of  Ashland.  In  addition  to 
supplying"  water  to  this  town,  it  furnishes  irrigation  for  a  number  of 
fruit  ranches,  supplies  motive  power  to  one  sawmill  and  one  electric- 
light  plant  located  above  the  town,  one  gristmill,  one  woollen  mill, 
and  a  5-stamp  quartz  mill  located  in  the  city,  besides  water  for  a 
cyanide  reduction  plant.  It  serves  also  in  part  as  the  town  sewer. 
All  in  all,  the  stream  is  very  important  to  the  town. 

The  reserve  contains  no  proper  agricultural  lands;  the  summits  of 
the  low  spurs  in  the  eastern  areas  might  possibly  be  utilized  for 
orchard  purposes  if  cleared.  Most  if  not  the  entire  area  is  gold  bear- 
ing. Quartz  ledges  occur  in  many  places  on  the  slopes  of  Siskiyou 
Peak  and  placer  deposits  exist,  in  all  probability,  near  the  head  of  the 
creeks.  No  mining  is  carried  on  inside  the  reserve  area.  The  summit 
and  slopes  of  Siskiyou  Peak  and  the  high  northern  Mount  Wagner  spur 
are  grassy  in  many  places.  Sheep  range  here,  or  did  the  year  before 
last.  True,  most  of  their  runs  had  been  on  the  slopes  shedding  water 
into  Applegate  Creek  and  Klamath  River,  but  some  had  left  their 
marks  on  the  Ashland  side.  If  the  purity  and  stability  of  the  water 
volume  in  Ashland  Creek  is  worthy  of  consideration,  the  prohibition 
of  sheep  grazing  within  the  reserve  area  should  be  absolute.  A  band 
of  sheep  confined  to  such  a  limited  tract  as  the  grazing  area  in  Ashland 
Reserve  soon  makes  the  ground  reek  with  most  pestiferous  exhala- 
tions,which  can  not  but  find  their  way  into  the  running  water. 

The  forest  consists  of  stands  of  alpine-hemlock,  red-lir,  and  yellow- 
pine  types.  The  alpine-hemlock  type  occurs  on  the  summit  of  the 
peak,  and  is  composed  almost  wholly  of  noble  fir.  The  others  have 
the  ordinary  composition  of  their  respective  types  elsewhere. 

Fires  have  marked  most  of  the  forest,  but  have  not  burned  in  the 
reserve  within  the  last  ten  or  twelve  years  to  any  great  extent,  except 
on  the  summit  of  the  range,  at  the  base  of  the  peak,  where  the  timber 
on  300  or  400  acres  has  been  almost  totally  destroyed. 

The  mill  timber  in  the  reserve  is  of  good  quality,  except  in  the  east- 
ern portion,  where  fires,  years  ago,  badly  seared  the  most  of  it.  It  is 
generall}^  difficult  of  access  for  logging  operations.  But  whether  easy 
or  difficult  of  access,  it  is  obvious  that  the  maintenance  of  the  Ashland 
Creek  water  volume  is  prohibitive  to  lumbering  operations  in  the 
reserve. 

The  areal  and  timber  estimates  are  as  follows: 

Forested  and  other  areas  in  Ashland  Forest  Reserve,  Oregon. 

Acres. 

Area  forested 20,  000 

Area  naturally  nonforested 1,  700 

Area  deforested  by  fires  of  modern  date 300 
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Total  stand  of  in'dl  timber  in  Asldand  Forest  Reserve,  Oregon. 

Feet  B.  M. 

Yellow  i)iiu' 80,  000,  000 

Sugar  pine 12,  000,  000 

Red  fir 100,  000,  000 

White  til- 6,  000,  000 

Noble  fir 50,  000,  000 

Incense  cedar 2,  000,  000 

200,  000,  000 

SUMMARY  OF  AREAIi  AISTD  TIMBER  ESTIMATES. 

SUMMARY  OF  CASCADE  RANGE  FOREST  RESERVE,  OREGON. 

Area  examined  in  the  Cascade  Range  Forest  Reserve,  Oregon. 

Acres. 

Area  nonforested 210,  780 

Area  forested 627,  620 

Total 838,  400 

Area  badlv  burned 305, 120 

Total  stand  of  mill  timber  in  Cascade  Range  Forest  Reserve,  Oregon. 

Feet  B.  M. 

Yellow  pine 625,  903,  800 

Sugar  pine 84,  617,  300 

White  pine 100,  370,  500 

Red  fir 1,  952,  338,  600 

White  fir 567,  553,  600 

Noble  fir 692,  324,  400 

Incense  cedar 7,  393,  600 

Alpine  hemlock 590,  699,  800 

Western  hemlock 20,  938,  200 

Engelmann  spruce 68,  969,  400 

Total 4,  711, 109,  200 

Average  stand  of  mill  timber  per  forested  acre,  7,  506. 

Areas  classed  as  "badly  burned"  consist  of  tracts  on  which  the 
forest  has  been  burned  from  75  per  cent  and  upward  by  fires  whose 
origin  lie  within  the  time  of  the  white  man's  occupancy  of  the  region. 
Seventy  per  cent  of  the  areas  thus  devastated  by  fire  are  covered  with 
brush  growths  or,  to  a  lesser  extent,  with  low-growing  mountain 
sedges,  the  "grass"  of  the  sheep  ranges,  of  low  nutritive  value.  The 
latter  tracts  are  slowl}^  reforesting;  the  former  are  not.  The  tracts 
marked  by  fires  during  the  past  forty  or  forty-five  years  comprise  in 
the  aggregate  820,000  acres. 

Nonforested  tracts  include  areas  naturally  nonforested  and  such  as 
have  been  deforested  by  fire.  Forested  areas  include  veteran,  stand- 
ard, and  young  growth  stands,  together  with  reforestations  advanced 
to  sapling  stage  and  thinly  wooded  subalpine  areas. 
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Areal  and  timber  estimates  of  the  Cascade  Range  Forest  Reserve,  Oregon. 


28  S.. 
28  S.. 

28  S.. 

29  S.. 
29  S.. 

29  S.. 

30  S-. 
30  S.. 
30  S.. 
30  S.. 
30  S.. 
30  S.. 

30  S.. 

31  S.. 
31  S.. 
31  S.. 
31  S-. 
31  S.. 

31  S.. 

32  S.. 
32  S.. 

32  S.. 

33  S.. 
33  S.. 

33  S.. 

34  S.. 
34  S.. 

34  S.. 

35  S.. 
35  S.. 

35  S.. 

36  S.. 
36  S.. 

36  S.. 

37  S.. 
37  S.. 
37  S.. 


R. 


5E.. 
6E.. 
6|E. 
3E.. 
4E.. 
5E.. 
IE.. 
2E.. 
3E.. 
4E.. 
5E.. 
6E.. 
6^E. 
IE.. 
2E.. 
3E.. 
4E.. 
5E.. 
6E.. 
4E.. 
5E.. 
6E.. 
4E.. 
5E.. 
6E.. 
4E.. 
5E.. 
6E.. 
4E.. 
5E.. 
6E.. 
4E.. 
5E.. 
6E.. 
4E.. 
5E.. 
6E.. 


Non- 
forested. 


Acres. 


5,040 


2,000 
3,360 
3,300 
10, 180 
17, 960 
2,000 


12 

8 
2 
1 

13 

11 
2 
9 
6 

10 
7 
3 
9 

10 
6 
6 
1, 

10 
7 
4 
6 
9 


160 
320 
560 
600 
000 
600 
600 
900 
500 
100 
700 
900 
600 
800 
400 
300 
000 
200 
200 
100 
400 
000 


Forested. 


Acres. 
23,  040 


18 
16 
23 
23 
23 
23 
21 
19 
19 
12 
5 
21 
23 
23 
10 
14 
20 
21 
10 
11 
20 
13 
16 
12 
15 
19 
13 
12 
16 
16 
16 
12 
15 
18 
16 
14 


000 
000 
040 
040 
040 
040 
040 
680 
740 
860 
080 
040 
040 
040 
880 
720 
480 
440 
040 
440 
440 
140 
540 
940 
340 
140 
440 
240 
640 
740 
040 
840 
840 
940 
640 
040 


Badly 
burned. 


Acres. 
18,  000 


15 

8 

10 
18 

18 
2 
3 

6 
3 
6 

2 
5 

7 

8 
15 
8 
4 
4 
13 

11 
5 

11 
9 

8 
8 
8 
4 

12 
8 
5 
3 

12 
5 
4 
1, 
6 


000 
500 
000 
000 
000 
500 
500 
000 
300 
500 
500 
000 
000 
500 
000 
320 
000 
000 
000 
000 
000 
000 
500 
000 
000 
500 
000 
000 
000 
000 
500 
000 
500 
500 
000 
000 


Yellow  pine. 


Feet  B.  M. 


80,  000,  000 


59,  685,  000 

25,  654,  400 

9,  348,  000 

4,  309,  200 

1,  300,  000 


52,  000,  000 

16,  500,  000 

23,  467,  200 

8,  000,  000 

1,000,000 

200,  000 


65, 000, 000 
1,000,000 


8,  000,  000 
6,  500,  000 


Sugar  pine. 


Feet  B.  M. 


White  pine. 


Feet  B.  M. 
5,  000,  000 


4,  000,  000 

5,  000,  000 


7,  958,  000 
16,  896,  000 
11,686,000 

1,077,300 
700,  000 


3,  000,  000 
9,  850,  000 
9,  000,  000 
1,000,000 


6,  500,  000 


3,  000,  000 


20,  000,  000 
69,  000,  000 


38,  000, 000 

10,  000,  000 

3,  000, 000 

110,000,000 

940,  000 

2,  000,  000 

11,000,000 


2,  650,  000 
2,  000,  000 


8,  300,  000 


1,  000,  000 


3,  379,  200 

4,  674,  000 
1,077,300 


1,000,000 
6,  000,  000 


5,  000,  000 
5,  000,  000 
1,  900,  000 
3,  000,  000 


2,  000,  000 


1,  540,  000 


500,  000 

8,  500,  000 

12,  000,  000 

18,  000,  000 

12,  000,  000 

800,  000 
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Areal  and  timber  esfi)nales  of  the  Cascade  Range  Fored  Reserve,  Oregon — Continued. 


T. 


28  S.- 
28  S.. 

28  S.. 

29  S-. 
29  S.. 

29  S.. 

30  S-- 
30  S.. 
30  S.. 
30  S.. 
30  S.. 
30  S.- 

30  S.. 

31  S.. 
31  S.. 
31  S.. 
31  S.. 
31  S.. 

31  S-- 

32  S.. 
32  S.. 

32  S-- 

33  S.. 
33  S.- 

33  S.. 

34  S.. 
34  S.- 

34  S-. 

35  S.. 
35  S.. 

35  S.. 

36  S.. 
36  S.. 

36  S.. 

37  8.- 
37  S-. 
37  S.. 


R. 


5E.. 
6E.. 
6iE. 
3E.. 
4E.. 
5E.. 
IE.. 
2E.. 
3E.. 
4E.. 
5E.. 
6E.. 
6iE. 
IE.. 
2E.. 
3E.. 
4E.. 
5E.. 
6E.. 
4E.. 
5E.. 
6E.. 
4E.. 
5E.. 
6E.. 
4E.. 
5E.. 
6E.. 
4E.. 
5E.. 
6E.. 
4E.. 
5E.. 
6E.. 
4E.. 
5E.. 
6E.. 


Rod  fir. 


Feet  B.  M. 


40,  000,  000 
10,  000,  000 


250,  677,  000 
209,  889,  600 
140,232,000 
150,  822,  000 
5,  000,  000 


160,  000,  000 

205,  338,  000 

150,  000, 000 

4,  200,  000 

680,  000 


108,  000,  000 


1,  000,  000 
13,  000,  000 


8,  500,  000 
42,  000,  000 


20,  000,  000 
148,  000, 000 

36,  000,  000 

35, 000,  000 
180,  000,  000 

30,  000,  000 
4, 000,  000 


White  fir. 


Feet  B.  M. 


10,  000,  000 
10,  000,  000 


7,  958,  000 

3,  379,  200 

23,  372,  000 

30, 164,  400 


3,  000,  000 

8,  000,  000 

6,  000,  000 

12,  000, 000 


5,  000,  000 


30,  000,  000 
12, 480,  000 


10,  000,  000 
2, 800,  000 


38,  000,  000 

2,  750,  000 

6,  450,  000 

30, 000,  OOC 

27, 000, 000 

60,  700,  000 

20,  000,  000 

48,  500,  000 

120,  000,  000 

40, 000,  000 


Noble  fir. 


Feet  B.  M. 
25,  000,  000 
3,  000,  000 


Incense  cedar. 


Feet  B.  M. 


39 

41 

35 

21 

4 

3 

5 

11 

14 

2 

98 

20 

15 

90 

14 

1 


14 
5 
25 
10 
25 
15 
14 
15 
37 
13 


26 
16 
33 


790 
550 
058 
546 
000 
000 
600 
000 
000 
000 
000 
000 
000 
000 
000 
480 


300 
000 
000 
000 
000 
000 
000 
000 
000 
000 


000 
000 
000 


000 
400 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


1,  689,  600 
700,  000 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


000 
000 
000 


620,  000 
1,684,000 


600,  000 


2, 100, 000 
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A  real  and  timber  estimates  of  the  Cascade  Range  Forest  Reserve,  Oregon — Continued. 


T. 


28  S. 

28  S. 

28  S. 

29  S. 

29  S. 

29  S.. 

30  S.. 

30  S.. 

30  S.. 

30  S.. 

30  S.. 

30  S.. 

30  S.. 

31  S.. 

31  S.. 

31  S.. 

31  S.. 

31  S.. 

31  S.. 

32  S.. 

32  S.. 

32  S.. 

33  S.. 

33  S.. 

33  S.. 

34  S.. 

34  S.. 

34  S.. 

35  S.. 

35  S.. 

35  S.. 

36  S.. 

36  S.. 

36  S.. 

37  S.. 

37  S.. 

37  S.. 

R. 


5E.. 
6E.. 
6JE. 
3E.. 
4E.. 
5E.. 
IE.. 
2E.. 
3E.. 
4E.. 
5E.. 
6E.. 
6^E. 
IE.. 
2E.. 
3E.. 
4E.. 
5E.. 
6E.. 
4E.. 
5E.. 
6E.. 
4E.. 
5E.. 
6E.. 
4E.. 
5E.. 
6E.. 
4E.. 
5E.. 
6E.. 
4E.. 
5E.. 
6E.- 
4E.. 
5E.. 
6E.. 


Alpine  hemlock. 


Feet  B.  M. 
10,  000,  000 
2,  000,  000 


11,000,000 


31, 

832, 

33, 

792, 

7, 

012, 

6, 

463, 

14, 

040, 

10, 

000, 

7, 

000, 

14, 

000, 

33, 

000, 

1, 

200, 

13, 

400, 

36, 

000, 

25, 

000, 

7, 

960, 

52, 

000, 

10, 

000, 

108, 

000, 

23, 

000, 

40, 

000, 

17, 

000, 

9, 

000, 

6, 

000, 

15, 

000, 

6, 

000, 

13, 

000, 

10, 

000, 

000 
000 
000 
800 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


Western  hemlock. 


3,  000,  000 
15,  000,  000 


Feet  B.  M. 


1,689,600 
1, 168,  600 


480, 000 
8,  000,  000 


3, 000,  000 
600,  000 


Engelmann 
spruce. 


Feet  B.  M. 


1,  500,  000 

2,  000,  000 


2,  500,  000 


469,  400 


440,  000 


520,  000 
460, 000 


2,  000, 000 

400,  000 

21,  000,  000 

4,  280,  000 

8,  000,  000 


17,  000,  000 

500,  000 

1,  000,  000 

3,  000,  000 


3,  500,  000 

400,  000 

6,  000,  000 


Total. 


Feet  B.  M. 
40,  000,  000 


5 
80 
65 
25 


397 

337 

233 

215 

25 

13 

67 

213 

293 

183 

132 

56 

50 

105 

68 

109 

127 

124 

52 

108 

31 

110 

134 

52 

112 

248 

139 

175 

276 

185 

110 


000 
000 
000 
000 


900 
920 
720 
460 
040 
440 
600 
120 
339 
680 
200 
880 
520 
960 
960 
480 
980 
300 
400 
300 
280 
040 
750 
450 
650 
000 
700 
400 
940 
900 
800 


000 
000 
000 
000 


000 
000 
000 
000 
000 
000 
000 
000 
200 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
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SUMMARY    OF    AREAL    AND     TIMBER     ESTIMATES     FOR     ENTIRE 

REGION   EXAMINED. 

Forested  und  other  areai<  hi  region  examined. 

Acres. 

Forested  area 2,  998,  440 

Nonforested  area 1,  677,  920 

Total 4,  676,  360 

Amount  of  timber  examined  and  estimated. 

Feet  B.  M. 

Yellow  pine 9,  477,  520,  400 

Sugar  i)ine 813,  902, 100 

White  pine 130,  470,  500 

Red  fir 6,638,264,800 

White  fir 1,215,526,000 

Noble  fir 885,824,400 

Incense  cedar 91,  393,  600 

Alpine  hemlock 609,  619,  800 

Western  hemlock 46,  718,  200 

Engelmann  spruce 71,  969,  400 

Total 19,981,209,200 

Average  of  mill  timber  per  forested  acre,  6,664. 

These  estimates  are  based  upon  dimensions  down  to  8  inches  basal 
diameter  and  10  feet  of  clear  trunk.  Close  and  economical  lumbering 
methods  utilizing  portions  of  the  crown  would  add  15  per  cent  to 
above  timber  estimates. 

The  rather  low  average  per  forested  acre  is  due  to  the  occurrence 
on  the  summit  and  eastern  slope  of  the  Cascades  of  large  forested 
areas  covered  with  a  nearly  pure  growth  of  lodgepole  pine  or  in  some 
localities  at  high  elevations  of  tracts  with  stands  of  scrubby  alpine 
hemlock.     Areas  of  these  kinds  carry  no  mill  timber. 

The  large  tracts  of  nonforested  lands  in  the  region  are  due  to:  (1) 
semiarid  valleys  occurring  not  only  on  the  eastern  slope  of  the  Cas- 
cades where  the  annual  precipitation  is  low,  but  also  on  the  western 
declivities  of  the  range;  (2)  large  brush-covered  areas  on  the  summit 
and  western  slopes  of  the  Cascades  and  on  the  summit  and  northern 
and  southern  slopes  of  the  Siskiyous.  They  are  the  result  of  exten- 
sive fires  destroying  the  timber  and  nonreforestation.  Considerable 
tracts  also  are  covered  by  the  large  Klamath  lakes  and  their  borders 
of  crrass  and  tule  lands. 


r»- 
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Areal  and  timber  estimates,  by  townships,  of  region  examined. 


T. 


28  S. 
28  S. 
28  S. 
28  S. 

28  S. 

29  S. 
29  S. 
29  S. 
29  S. 

29  S. 

30  S. 
30  S. 
30  S. 
30  S. 
30  S. 
30  S. 
30  S. 
30  S. 
30  S. 
30  S. 
30  S. 
30  S. 
30  S. 
30  S. 

30  S, 

31  S. 
31  S. 
31  S. 
31  S. 
31  S. 
31  S. 
31  S. 
31  S. 
31  S. 
31  S. 
31  S. 
31  S. 
31  S. 


R. 

N  on  for- 
ested. 

Forested. 

Acres. 

) 

Acres. 

5E... 

23.  040 

6E... 

5,040 

18 

000 

6*E.. 

23 
23 
23 
23 
23 
23 
23 
20 

040 
040 
040 
040 

,040 
040 
040 

,000 

7E... 

8E... 

3E... 

4E... 

5E... 

7E... 

8E... 

3,040 

IE... 

23 
21 

,040 
,040 

2E... 

2,000 

3E... 

3,360 

19 

,680 

4E... 

3,300 

19 

740 

5E... 

10, 180 

12 

860 

6E... 

17,960 

5 

080 

6JE.. 

2,000 

21 

040 

7E... 

18,  560 

4 

480 

8E... 

5,760 

17 

280 

9E... 

16,  640 

6 

400 

lOE... 

11,  240 

11 

800 

HE... 

7,700 

15 

340 

12E... 

12,  000 

11 

040 

13  E... 

15,000 

8 

040 

14  E... 

13,000 

10 

040 

1  W.. 

23 
23 
23 

10 

040 
040 
040 

880 

IE... 

2E... 

3E... 

12,160 

4E... 

8,320 

14 

720 

5E... 

2,  560 

20 

480 

6E... 

1,600 

21 

440 

6^E.. 

2,000 

21 

040 

7E... 

3,040 

20 

000 

8E... 

17,400 

5 

640 

9E... 

8,  300 

14 

740 

10  E... 

23, 

19, 

040 
140 

HE... 

3,900 

Yellow  pine. 


Feet  B.  M. 


161,  280,  000 

26,  880,  000 

1,  500,  000 


80 
6 
59 
25 
9 
4 
1 


52 

33 

2 

26 
122 

93 

35 

16 

8 

85 

16 

23 

8 

1 


640 
000 
685 
654 
348 
309 
300 


000 
600 
240 
240 
700 
700 
000 
000 
000 
000 
500 
467 
000 
000 
200 


65,  000 
71,500 


76, 160 
220,  800 
200,  000 


000 
000 
000 
400 
000 
200 
000 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
200 
000 
000 
000 


000 
000 


000 
000 
000 


Sugar  pine. 


Feet  B.  M. 


7,  958,  000 
16,  896,  000 
11,686,000 

1,077,300 
700,  000 


10,  000,  000 
3,  000,  000 
9,  850,  000 
9,  000,  000 
1,000,000 


White  pine. 


Feel  B.  M. 
5,  000,  000 


4,  000,  000 

5,  000,  000 


3,  379,  200 

4,  674,  000 
1,  077,  300 


1,000,000 
6,  000,  000 


5,  000,  000 
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Are(tl  and  timber  cxtimates,  by  towuifhips,  of  region  examined — Continued. 


T. 

R. 

Red  fir. 

White  fir. 

Noble  fir. 

Incense  cedar. 

28  S.... 
28  8.... 
28  S.... 
28  8.... 

28  8.... 

29  8.... 
29  8.... 
29  8.... 
29  8.... 

29  8.... 

30  8.... 
30  8.... 
30  8.... 
30  8.... 
30  8.... 
30  8.... 
30  8.... 
30  8.... 
30  8.... 
30  8.... 
30  8.... 

30  8 

30  8.... 
30  8.... 

30  8.... 

31  8.... 
31  8.... 

31  8 

31  8.... 
31  8.... 
31  8.... 
31  8.... 
31  8.... 
31  8.... 
31  8.... 
31  8.... 
31  8.... 
31  8 

5  E... 

Fed  B.  M. 

Feet  li.  M. 

Feet  li.  M. 
25, 000, 000 
3,  000,  000 

Feet  B.  M. 

6E... 

6AE.. 

7E... 

8  E... 

3E... 
4E... 
5E... 

40,  000,  000 
10,  000,  000 

10,000,000 
10,  000, 000 

7  E... 

8E... 

IE... 
2E... 
3E... 
4E... 
5E... 
6E... 

250,  677,  000 
209,  889,  600 
140,  232,  000 
150,  822,  000 
5,  000,  000 

7, 958,  000 

3,  379,  200 

23,  372, 000 

30, 164,  400 

39,  790, 000 
41,550,400 
35,  058,  000 
21, 546, 000 

4,  000,  000 
3,  000,  000 

5,  600,  000 

1,  689,  600 
700,  000 

6^E.. 

3,  000,  000 

7E... 

8  E... 

9E... 

10  E... 

.. ......... 

11  E... 

3,  740,  000 

12  E... 

13  E... 

14  E... 

1  W.. 
IE... 
2E... 
3E... 
4E... 
5E... 

175,000,000 
160,  000,  000 
205,  338,  000 
150, 000, 000 
4,  200,  000 

25,  000, 000 
8, 000,  000 
6,  000,  000 

12, 000,  000 

5,  000,  000 

620,  000 

1,  684,  000 

11,  000,  000 

14,  000,  000 
2,  000,  000 

98,  000,  000 
20,  000,  000 

15,  000,  000 
5,  000,  000 

600,  000 

6E... 

5,  000,  000 

1, 000, 000 

500, 000 

6^E.. 

7E... 

8E... 

9E... 

10  E... 

HE... 

2,  900,  000 
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Areal  and  timber  estimates,  tjy  tuinishijjs,  of  region  e.ianiined — Continued. 


T. 

R. 

Alpine  hemlock. 

Western 
hemlock. 

Engelmann 
spruce. 

Total. 

28  8.... 
28  8.... 
28  8.... 
28  8.... 

28  8.... 

29  8.... 
29  8.... 
29  8.... 
29  8.... 

29  8.... 

30  8.... 
30  8.... 
30  8.... 
30  8.... 
30  8.... 
30  8.... 
30  8.... 
30  8.... 
30  8.... 
30  8.... 
30  8.... 
30  8.... 
30  8.... 
30  8.... 

30  8-... 

31  8.... 
31  8.... 

31  8 

31  8 

31  8.... 

31  8 

31  8.... 

31  8 

31  8.... 
31  8.... 
31  8.... 
31  8.... 
31  8.... 

5E... 
6E... 
6*E.. 

Feet  B.  M. 
10,  000,  000 
2,  000,  000 

Feet  B.  M. 

Feet  B.  M. 

Feet  B.  M. 
40,  000,  000 

5,  000,  000 

161,  280,  000 

26,  880,  000 

1,500,000 
65,  000,  000 
25,  000,  000 

7E... 

8E..- 

3E... 
4E... 

11,  000,  000 

5E... 

7E... 

80,  640,  000 
6,  000,  000 
397,  900,  000 
337,  920,  000 
233,  720,  000 
215,  460,  000 

25,  040,  000 
13,  440,  000 
67,  600,  000 
33,  600,  000 

2,  240,  000 

26,  240,  000 
122,  700,  000 

97,  440,  000 
35,  000,  000 
16,  000,  000 

8,  000,  000 
300,  000,  000 
213, 120,  000 
293,  339,  200 
183,  680,  000 
132,  200,  000 
56,  880,  000 
50,  520,  000 

98,  920,  000 
72,  000,  000 

8E... 

IE... 
2E... 
3E... 
4E... 
5E... 
6E... 
6iE.. 
7E... 

31,832,000 

33,  792,  000 

7,012,000 

6,  463,  800 
14,  040,  000 
10,  000,  000 

7,  000,  000 

1,  689,  600 
1, 168,  600 

469,  400 

440,  000 

8E... 

9E... 

10  E... 

HE... 

12E... 

-. —  . . 

13  E... 

14  E... 

1  W.. 

IE... 
2E... 
3E... 
4E... 
5E... 
6E... 
6^E.. 
7E... 

14,  000,  000 
33,  000,  000 
1,200,000 
13,  400,  000 
36,  000,  000 
25,  000,  000 
27,  920,  000 

480,  000 
8,  000,  000 

520,  000 

8E... 

9E... 

76, 160,  000 
220,  800,  000 
202,  900,  000 

10  E... 

HE... 

21  GEOL,  PT  5 31 
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81  8. 

31  S. 

81  S. 

82  S. 
82  S. 
82  S. 
82  S. 

32  S. 
32  S. 
32  S. 
32  S. 

82  S. 
32  S. 
32  S. 
32  S. 
32  S. 
32  S. 
32  S. 
32  S. 

32  S. 

33  S. 
38  S. 
88  S. 
33  S. 
33  S. 
33  8. 
33  S. 
33  8. 

83  8. 
38  8. 

33  8. 
38  8. 
38  8. 
88  8. 

'J 'J    c 

t>o  n. 
88  8. 
38  8. 

34  8. 

84  8. 


K. 


12  E.. 

13  E.. 
14E.. 

2W. 

1  W. 

IE.. 

2E.. 

3E.. 

4E.. 

5E.. 

6E.. 

7^E. 

7E.. 

8E.. 

9E.. 
10  E.. 
HE.. 
12  E.. 
18  E.. 

14  E.. 
2W. 
1  W. 
IE.. 
2E.. 
8E.. 
4E.. 
5E.. 
6E.. 
7^E. 
7E.. 
8E.. 
9E.. 

10  E.. 
HE.. 
12  E.. 
18  E. . 
14  E.. 

2W. 

]  \V. 


N  on  for- 
ested. 


Acres. 
8,000 


12 
12 


4 
5 
13 
11 
2 
6 
2 
4 
9 
3 


9 
10 

1 
2 

4 
2 
3 
9 
6 
10 

1^ 
1 

6 

1 
2 

10 


000 
000 
600 

200 


500 
100 
000 
600 
600 
400 
000 
800 
040 
000 
700 


Forested. 


Acres. 
15,  040 


000 

000 

000 

800 

400 

500 

200 

900 

500 

100 

000 

600 

600 

100 

200 

300 

000 

000 

000  I 

000  I 

500 


11 
11 
22 
21 


23 


18 
17 
10 
11 
20 
16 
20 
18 
14 
28 
15 
23 
14 
13 
22 
20 
18 
20 
19 
13 
16 
12 
9 
21 
22 
16 
22 
21 
21 
16 
13 
21 
20 


040 
040 
440 
840 
040 
540 
940 
040 
440 
440 
640 
540 
240 
000 
040 
340 
040 
040 
040 
040 
240 
640 
540 
840 
140 
540 
940 
040 
440 
440 
940 
840 
740 
040 
040 
040 
040 
540 


Yellow  pine. 


Feet  B.  M. 
25,  000,  000 
12,  000,  000 
48,  000,  000 
15,000,000 
80,  000,  000 
48,  000,  000 
54,  000,  000 
45,  000,  000 


65,  000 
65,  000 

160,  480 
34,  560 
98,  000 

154,  800 
88,  000 

197,  800 
91,  500 
82,  000 
40,  000 
60,  000 
20,  520 
24,  000 
16,  000 
1,000 


8, 

29, 

197, 

147, 

101, 

250, 

181, 

53, 

24, 

10, 

16, 

12, 


000 
000 
820 
980 
800 
600 
800 
000 
000 
000 
000 
000 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
,  000 


Sufi^ar  pine. 


Feet  B.  M. 


6,  000,  000 

8,  000,  000 

800, 000 

6,  000,  000 

100,  000,  000 


5,  000,  000 
9,  440,  000 


3,  000,  000 

3,  000,  000 

4,  600,  000 
99,  500,  000 

6,  500,  000 


3,  000,  000 
5,  000,  000 
2,  000,  000 


White  pine. 


Feet  H.  M. 


6,  000,  000 
5,  000,  000 
1,  900,  000 
3,  000,  000 


6,  000,  000 


2,  000,  000 


1 ,  500,  000 
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Areal  and  timber  estimates,  by  townships,  of  region  examined — Continued. 


T. 

R. 

Red  fir. 

White  fir. 

Noble  fir. 

Incense  cedar. 

31  S.... 
31  S-... 

31  S.... 

32  S..-. 
32  S.... 
32  S.... 
32  S.... 
32  S.... 
32  S.... 
32  S.... 
32  S.... 
32  S.... 
32  S.... 
32  S..-- 
32  S.... 
32  S.... 
32  S.... 
32  S.... 
32  S.... 

32  S.... 

33  S.... 
33  S.... 
33  S.... 
33  S.... 
33  S.... 
33  S.... 
33  S.... 
33  S.... 
33  S.... 
33  S.... 
33  S.... 
33  S.... 
33  S.... 
33  S.... 
33  S.... 
33  S.... 

33  S.... 

34  S.... 
34  S.... 

12E... 

Feet  B.  M. 

Feet  B.  M. 

Feet  B.  M. 

Feet  B.  M. 

13E... 

14  E... 

2  W.. 
1  W.. 

IE... 
2E... 
3E... 
4E... 

175,  000,  000 
195,  000,  000 
190,  000,  000 
110,000,000 
286,  000,  000 

12,  000,  000 

13,  000,  000 
8,  000,  000 

10,  000,  000 
12,  240,  000 

1,  000,  000 

2,  000,  000 
440,  000 

1,120,000 

90,  000,  000 

14,  000,  000 

1,480,000 

5E... 

6E... 

30,  000,  000 
15,  000,  000 
18,  880,  000 

7^E.. 

300,  000 

7E... 

8E... 

9E... 

10  E... 

HE... 

12E...I 

1 
13E..-' 

14  E 

2  W.. 
1  W.. 
IE... 
2E... 
3E... 
4E... 
5E... 

11,  000,  000 

47,  000,  000 

33,  000,  000 

156,  000,  000 

610,  500,  000 

108,  000,  000 

1,  500,  000 
16,  000,  000 
65,  000,  000 
12,  480,  000 

500,  000 

800,  000 

3,  000,  000 

14,  300,  000 
5,  000,  000 

6E... 
7iE.. 
7E... 

1,000,000 
100,  000 

10,  000,  000 
7, 450,  000 
4,  000,  000 

850,  000 
500,  000 

8E... 

9E... 

lOE... 

HE... 

12E... 

13  E... 

14  E... 

2  W.. 

1  \v.. 

5,  000,  000  , 
4,  000,  000 

500,  000 

•  ••-•••aoo*«o* 
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Areal  and  tirnher  estimates,  hij  (ownsJilp.s,  <jf  reyivii  (uam'ined — Continued, 


T. 

K. 

Alpine  hemlock. 

Western 
hemlock. 

Engelmann 
spruce. 

Total. 

31  S.... 
31  S.... 

31  S.-.. 

32  8.... 
32  8.--. 
32  S.... 
32  8.... 
32  S.... 
32  8.... 
32  S.... 
32  S.... 
32  S-... 
32  S.... 
32  8.... 
32  S.... 
32  8.... 
32  8.... 
32  8.... 
32  8....' 

32  8.... 

33  8.... 
33  8.... 
33  8.... 
33  8.... 
33  8.... 
33  8.... 
33  8.... 
33  8.-.- 
33  8.... 
33  8..-- 
33  8.-.. 
33  8.--. 
33  8.... 
33  8.... 
33  8.... 
33  8.... 

33  8.... 

34  8.... 
34  8.... 

12E... 

Feet  B.  M. 

Feet  B.  M. 

Feet  B.  M. 

Feet  B.  M. 
25,  000.  000 

13  E... 

12 

48 

209 

248 

247 

181 

452 

105 

68 

109 

85 

188 

34 

98 

154 

88 

197 

91 

32 

51 

110 

58 

203 

806 

127 

124 

52 

42 

204 

147 

101 

250 

131 

53, 

24 

10 

23 

16 

000 
000 
000 
000 
240 
120 
,240 
960 
960 
480 
300 
800 
560 
000 
800 
000 
800 
500 
000 
000 
000 
520 
800 
880 
980 
300 
400 
400 
320 
980 
800 
600 
800 
000 
000 
000 
000 
000, 

000 
000 
000 
000 

,000 
000 

,000 

,000 

,000 
000 

,000 
000 
000 

,000 
000 
000 

,000 
000 

,000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

14E... 

2  W.. 

1  W.. 

IE... 

2E... 

3E... 

3,  000,  000 

3,  000,  000 

600,  000 

4E... 
5E... 
6E... 

7iE.. 

7,  960,  000 
52, 000,  000 
10,  000,  000 

460,  000 

7E... 

8E  . 

9E... 

.>. 

lOE... 

HE... 

12E... 

13E... 

14  E... 

2W.. 

IW.. 

IE... 

2E... 

2,  400,  000 
6,  880,  000 

3E... 

4E... 

5E... 
6E... 

7^E.. 

108,  000,  000 
23,  000,  000 

2,  000,  000 
400,  000 

7E... 

8E... 

9E... 

10  E... 

HE... 

12  E... 

13  E... 

14  E 

2  W  . . 

\\\  .. 
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Areal  and  timber  estimates,  by  townships,  of  region  ejumined — Continued. 


T. 

R. 

Nonfor- 
ested. 

Forested. 

Yellow  pine. 

Sugar  pine. 

White  pine. 

34  S.... 

34  S.... 
34  S.... 
34  S.--. 
34  S..-- 
34  S.... 
34  S.... 
34  S-... 
34  S.-.. 
34  S.... 
34  S.... 
34  S.... 
34  S.... 
34  S.... 

34  S.... 

35  S.... 
35  S.... 
35  S.... 
35  S.... 
35  S.... 
35  S.... 
35  S.... 
35  S.... 
35  S.... 
35  S.... 
35  S.... 
35  S-... 
35  S.... 
35  S.... 
35  S.... 
35  S..-. 

35  S.... 

36  S.... 
36  S.... 
36  S.... 
36  S.... 
36  S.... 
36  S.... 
36  S-... 

IE... 
2E... 
3E... 
4E... 
5E... 
6E... 
7iE.. 
7E... 
8E... 
9E... 
10  E.  . 

Acres. 
6.400 

Acres. 
16.  640 

Feet  B.  M. 
12,  000, 000 
34,  000,  000 
90,  000,  000 
6,  500,  000 

Feet  B.  M. 
3,  480,  000 
12,  000,  000 
24,  000,  000 

Feet  B.  M. 

3 
2 

7 
3 
9 
21 
5 

10 
10 

800 
500 
700 
900 
600 
840 
760 
880 
240 

19 
20 
15 
19 
13 
1 
17 
12 
12 
23 
15 
13 
23 
15 
3 
5 
10 
19 
20 
12 
16 
16 

240 
540 
340 
140 
440 
200 
280 
160 
800 
040 
040 
840 
040 
040 
000 
000 
240 
840 
040 
240 
640 
740 

20,  000,  000 

3,  600,  000 

48,  000,  000 

28,  400,  000 

30,  000,  000 

70,  000,  000 

77,  300,  000 

94,  000,  000 

147,  000,  000 

40,  000,  000 

1,  600,  000 

3,  000,  000 

14,  000,  000 

28,  000,  000 

160,  000,  000 

69,  000,  000 

1,  540,  000 

3,  000,  000 
700,  000 

------r------- 

HE... 

12E... 
13  E... 

8 
9 

000 
200 

700,  000 
3,  000,  000 
1,500,000 

14  E... 
2  W.. 
1  W.. 
IE... 
2E... 
3E... 
4E... 
5E... 
6E... 
7^E.. 
7E... 
8E... 

8 

20 

18 

12 

3 

3 

10 

6 

6 

23 

i 

000 
040 
040 
800 
200 
000 
800 
400 
300 
040 
680 

4,  500,  000 
11,  000,  000 

38,  000,  000 

2,  650,  000 

500,  000 

15 

23 

15 

12 

6 

4 

16 

8 

4 

5 

9 

16 
19 
16 
12 

360 
040 
340 
160 
340 
240 
940 
040 
200 
000 
400 
040 
440 
040 
840 

40,  320,  000 

59, 296,  600 

73,  000,  000 

6,  000,  000 

3,  200,  000 
17,300,000 
48,  000,  000 
22,  000,  000 

2,  300,  000 

2,  700,  000 

4,  800,  000 
12,  000,  000 
50,  000,  000 
10,  000,  000 

3,  000,  000 

2,  764,  800 
1,000,000 

9E... 
lOE... 
HE... 

12  E... 

13  E... 
14E... 

2  W.. 
1  W.. 
IE... 
2E... 
3E... 
4E... 
5E... 

/ 
10 
16 
18 

6 
15 
18 
18 
13 

7 

3 

f^ 

10 

700 
880 
700 
800 
100 
000 
840 
040 
640 
000 
600 
000 

3,  000,  000 

3,  000,  000 

4,  500,  000 
2,  000,  000 

6,  000,  000 

8,  500,  000 

12,  000,  000 
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Arnil  (iitil  i'niihrr  csthiidlcs,  hi/  loniiships^  nf  rcf/loti  cxftinhied — Continued. 


T. 

R. 

Red  fir. 

White  fir. 

Noble  fir. 

-        ■  ~ » 

Ineense  eedar. 

34  S.... 

34  S 

34  S.... 
34  S.... 

34  8 

34  S.... 
34  S.... 
34  8.... 
34  S.... 
34  8.... 
34  8.... 
34  8-.-. 
34  8.... 
34  8..-. 

34  8.... 

35  8.... 
35  8.... 
35  8.... 
35  8.... 
35  8.... 
35  8.... 
35  8..-. 
35  8.... 
35  8.... 
35  8.... 
35  8.... 
35  8.... 
35  8.... 
35  8..-- 
35  8.-.- 
35  8..-. 

35  8.... 

36  8.-.. 
36  8.-.. 
36  8.... 
36  8.... 
36  8.... 
36  8.... 
36  S.... 

IE... 
2E... 
3E... 
4E... 
5E 

Feet  B.  M. 

15,410,000 
1 18,  000,  000 
234,  000,  000 

13,  000,  000 

Feet  B.  M. 

3,  910,  000 
10,  000,  000 
38,  000,  000 

2,  800,  000 

Feet  B.  M. 

Feet  B.  M. 

1,690,000 
5,  360,  000 

25,  000,  000 
10,000,000 
25,  000,  000 

6E... 

7^E.. 

8,  500,  000 

38,  000,  000 

7E... 

2,  000,  000 
1,300,000 

240,  000 

'8E.. 

9E 

10  E... 

HE     . 

1,700,000 

1,200,000 

1 7,  000,  000 

8,  000,  000 

12  E... 

100,  000 

1,  000,  000 

500,  000 

13  E... 

14  E 

2  W.. 
1  W.. 
IE... 
2E... 
3E... 
4E... 
5E... 

700,  000 

1 ,  000,  000 

8,  000,  000 

98,  000,  000 

109,  000,  000 

42,  000,  000 

2,  000,  000 

11,000,000 

12,  000,  000 

2,  750,  000 

6,  450,  000 

30,  000,  000 

3,  600,  000 
3,  000,  000 

15,  000,  000 
14,000,000 
15,  000,  000 

6E... 

7iE.. 

20,  000,  000 

7E... 

8E... 

9E... 
10  E... 

5,  776,  200 
4,  000,  000 

1,382,400 
2,  000,  000 

11  E... 

12E..- 

13  E... 

6,  000,  000 
6,  000,  000 

600,  000 

14  E... 

2  W.. 
1  W.. 
IE... 
2E... 
3E... 
4E... 
5E... 

200,  000 

300,  000 

500,  000 

22,  000,  000 

160,  000,  000 

148,  000,  000 

36,  000,  000 

"" 

3,  000,  000 
25,  000,  000 
27,  000,  000 
()0,  700,  000 

1,000,000 
2,  500,  000 

10,500,000 
37,  000,  000 
13,000,000 
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Areal  and  flmher  epitbnatfii,  Juj  ioum.^hips,  of  region  examined — Continued. 


T. 

K. 

Alpine  hemlock. 

Western 
hemlock. 

Engelmann 
spruce. 

Total. 

34  8.... 
34  8---. 
34  8.... 
34  8.... 
34  8.... 
34  8.... 

34  8 

34  8.... 
34  8.... 
34  8.... 
34  8.... 
34  8.... 
34  8.... 
34  8.... 

34  8.... 

35  8.... 
35  8, . . . 
35  8.... 
35  8.... 
35  8.... 
35  8.... 
35  8.... 
35  8.... 
35  8.... 
35  8.... 
35  8.... 
35  8.... 
35  8.... 
35  8.... 
35  8.... 
35  8.... 

35  8.... 

36  8.... 
36  8.... 
33  8.... 
36  8.... 
36  8.... 
36  8.... 
36  8.... 

IE... 

Feet  B.  M. 

Feet  B.  M. 

Feet  B.  M. 

Feet  B.  M. 
34.  800.  000 

2E  . 

1,000,000 
1,000,000 

176 

392 

108 

31 

110 

3 

53 

30 

30 

70 

79 

96 

168 

50 

9 

4 
24 
145 
295 
134 
52 
112 

690 
360 
300 
280 

,040 
600 
240 
400 
000 
000 
000 
000 
000 
000 
300 
000 
000 
100 
000 

,750 
450 
650 

OOOOOOOOOOO'OOOOOOOOOOO 

oooooooooooooooooooooo 

OOOOOOOOOOOOOOOOOOOOOO 

3E... 

4E... 
5E... 
6E... 

7iE.. 

40,  000,  000 

17,000,000 

9,  000,  000 

21,  000,  000 
4,  280,  000 
8,  000,  000 

N 

7E... 

8E... 

9E... 

10  E... 

HE... 

' 

12  E... 

13  E... 

14E... 

2  W.. 

1  W.. 

IE... 

2E... 

3E... 

4E... 
5E... 
6E... 

7^E.. 

6,  000,  000 

15,  000,  000 

6,  000,  000 

17,000,000 
500,  000 

7E... 

40 
69 

80 

6 

3 

17 

57 

28 

2 

3 

5 

41 

258 
248 
139 

320 
220 
000 
000 
200 
300 
600 
000 
500 
000 
300 
000 
500 
000 
700 

OOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOO 

8E... 

9E... 

lOE... 

HE... 

12  E... 

13E... 

14  E... 

2  W.. 

1  W.. 

IE... 

2E... 

3E... 

4E... 
5E... 

13,000,000 
10,  000,  000 

1,500,000 
2,  000,  000 

1,  000,  000 
3,  000,  000 
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FOREST  kp:sekves. 


Anal  and  liinber  t'^tiinatrs^  hij  toinis/iijhs,  of  nujioii  exarnliud — Continued. 


T. 


R. 


80  S. 
36  S. 
36  S. 
36  S. 
36  S. 
36  S. 
36  S. 
36  S. 
36  S. 

36  S. 

37  S. 
37  S. 
37  S. 
37  S 
37  S 


3^ 

3; 

3^ 


S. 

S. 

s. 


37  8. 

3- 

3; 

3^ 

31 

3: 


S. 

s. 
s. 
s. 
s, 
s, 

37  8 . 


?P 


38  8 
38  8 
38  8 
38  8 
38  8 
38  8 
38  8 
:}8  8 
38  8 
38  8 
38  8 
38  8 


6E.. 

7a  E. 

7bE. 

8E.. 

9E.. 
lOE.. 
HE.. 
12E.. 
13E.. 
14  E.. 

2  W. 

1  AV. 
IE.. 
2E.. 
3E.. 
4E.. 
5E.. 
6E.. 
7E.. 
8E.. 
9E.. 

10  E.. 
lUE. 

HE.. 

12  E.. 

13  E.. 

14  E.. 

2  W. 
1  W. 
IE.. 
2E.. 
3E.. 
4E.. 
5E.. 
6E.. 
7E.. 
8E.. 
9E.. 

10  E.. 


Non  for- 
ested. 


Acres. 


20 
15 


1 

12 

15 

20 

7 

15 
20 
13 
1 
3 
3 
4 
6 
9 


22 

12 

16 

14 

3 

2 

2 

() 

5 

23 

11 

11 

5 


6 

3 

4 

17 

17 

12 


200 
040 
760 


200 
800 
360 
540 
000 
000 
640 
500 
900 
000 
500 
100 
400 
000 
900 
340 
160 
160 
720 
840 
900 
600 
000 
200 
040 
600 
000 
700 
700 
000 
600 
500 
280 
280 
160 


Forested. 


Acrf>i. 

15,  840 


A.J, 
3, 

000 

7, 

280 

23, 

040 

21, 

840 

10, 

240 

7, 

680 

2, 

500 

16, 

040 

8, 

040 

2, 

400 

9, 

540 

21, 

140 

20, 

040 

19, 

540 

18, 

940 

16, 

640 

14 

040 

19 

140 

700 

10 

880 

6 

880 

8 

320 

19 

200 

20 

140 

20 

440 

17 

040 

17 

840 

11 

440 

12 

040 

17 

340 

17 

340 

17 

040 

19 

,440 

18 

,540 

5 

,760 

5 

,  7()0 

10 

,880 

Yellow  pine. 


Fed  B. 

110,000 

2,  500 

21,  640 

72,  000 

110,  500 

38,  000 

64, 000 

2,  500 

113,000 

8,  000 

800 

9,000 

18,  000 

35,  000 

54,  000 

940 

2,000 

11,000 

135,  800 

1,400 

40,  320 

32,  000 

18,  500 

57,  600 

94,  000 

95,  000 
42,  000 
30,  000 


22,  000 
11,000 
55,  000 

44,  000 

45,  000 
64,  000 

118,  000 
14,300 
11,520 
22,  000 


M. 

000 
000 
000 
000 

000 

000' 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 


Sugar  pine. 


Feet  IL  M. 

8,  300,  000 


2,  000,  000 
1,300,000 


1,  000,  000 

500,  000 

1,  700,  000 

5,  600,  000 


1,  000,  000 


400,  000 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


3,  000,  000 

8,  000,  000 

2,  000,  000 

22,  000,  000 


White  pine. 


Feet  B.  M. 


18,000,000 

12,  000,  000 

800,  000 


5,  900,  000 
1,200,000 
3,  000,  000 
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Areal  and  timber  estimates,  by  toivnsJtlps,  of  region  examined — Continued. 


T. 

R. 

Red  fir. 

White  fir. 

Noble  fir. 

Incense  cedar. 

36  S..-. 
36  8.... 
36  S.... 
36  S.... 
36  S.... 
36  S.... 
36  S.... 
36  S.-.. 
36  S.... 

36  S-.-. 

37  S.... 
37  S.... 
37  S---. 
37  S.... 

37  s..:. 

37  S.... 
37  S.... 

37  S.... 
37  S.... 
37  S.... 
37  S.... 
37  S.... 
37  S.... 
37  8.... 
37  S.... 
37  S.... 

37  8.... 

38  8.... 
38  S--.. 
38  8.... 
38  S.... 
38  8.... 
38  8.... 
38  8.... 
38  8.... 
38  8.... 
38  8.... 
38  8-... 
38  8.... 

6E... 
7a  E.. 
7bE.. 

Feet  B.  M. 
35,  000,  000 
500,  000 

Feet  B.  M. 
20,  000,  000 

Feet  B.  M. 

Feet  B.  31. 
2, 100,  000 

8E... 

9E... 

10  E... 

4,  000,  000 
12,  200,  000 

5,  000,  000 
9,  500,  000 
2,  000,  000 
2,  200,  000 
300,  000 

1,280,000 

2,  500,  000 

500,  000 

300,  000 

HE... 

12E  .. 

13  E... 

14  E... 

2  W.. 
1  W.. 

IE... 
2E... 
3E... 
4E... 
5E... 
6E... 
7E... 
8E... 

400,  000 

15,  000,  000 

12,000,000 

60,  000,  000 

130,  000,  000 

180,  000,  000 

30,  000,  000 

4,  000,  000 

10,  000,  000 

5,  000,  000 

1,500,000 

4,  000,  000 

4,  000,  000 

48,  500,  000 

120,  000,  000 

40,  000,  000 

24,  000,  000 

400,  000 

26,  000,  000 
16,  000,  000 
33,  000,  000 

9E... 

lOE... 

lliE.. 

5,  000,  000 

.... 

5,  000,  000 

700,000 

HE... 

12  E... 

6,  000,  000 

13E... 

14E... 

10,  000,  000 

2  W.. 
1  W.. 

10,  000,  000 

IE... 
2E... 
3E... 
4E... 
5E... 
6E... 
7E... 
8E... 
9E... 

1,600,000 

33,  000,  000 

92,  000,  000 

145,  000,  000 

90,  000,  000 

103,  000,  000 

57,  000,  000 

3,  500,  000 

3,  000,  000 

4,  880,  000 
20,  000,  000 

4,  000,  000 

6,  000,  000 

15,  700,  000 

3,  960,  000 

1,000,000 

2, 000,  000 

25,  000,  000 
13,  000,  000 
15,  000,  000 

300,  000 

lOE... 

4^J0 


FOREST    RESERVES. 


Area!  <tn<l  timber  edimale.s,  by  loirii,ship.s,  of  region  examined — Continued. 


T. 

R. 

Alpine  hemlock. 

Western 
hemlock. 

Engelmann 
spruce. 

Total. 

36  8.... 
36  8.... 
36  8.... 
36  8.... 
36  8.... 
36  8.... 
36  8.... 
36  8-... 

36  8.... 

37  8.... 
37  8.... 
37  8-.-. 
37  8.... 
37  8.... 
37  8.... 
37  8.... 
37  8.... 
37  8.... 
37  8.... 
37  8.... 
37  8.... 
37  8.... 
37  8.... 
37  8.... 
37  8.... 
37  8.... 

37  8.... 

38  8.... 
38  8.... 
38  8.... 
38  8.... 
38  8.... 
38  8.... 
38  8.... 
38  8.... 
38  8.... 
38  8...- 
38  8.... 
38  8...- 

6E... 

Feet  J!.  M. 

Feet  B.  M. 

Fed  B.  M. 

Fed  B.  M. 
175.  400.  000 

7a  E.. 

3 

21 

84 

136 

40 

66 

2 

113 

8 

1 

30 

32 

100 

193 

276 

185 

110 

169 

1 

40 

43 

18 

57 

100 

95 

52 

30 

000 
640 
280 
000 
500 
500 
800 
000 
000 
200 
,400 
000 
700 
600 
940 
900 
800 
800 
400 
320 
100 
500 
600 
000 
000 
000 
000 

ooooooooooooooooooooooooooo 

OOOOOOOOOOOOOOOOOOOOOOOOOOO' 

ooooooooooooooooooooooooooo 

7b  E  . 

8E... 

9E... 

lOE... 

HE... 

12E... 

13  E... 

14E... 

2  W.. 

1  AV.. 

IE... 

2E... 

3E... 

4E... 

3,  500,  000 

400,  000 

6,  000,  000 

5E... 
6E... 
7E... 

3,  000,  000 
15,  000,  000 

2,  500,  000 

8E... 

9E... 

10  E... 

lUE.. 

HE... 

12  E... 

13  E... 

14  E... 

2  W.. 

1  W.. 

IE... 

23 

48 
156 
247 
156 
218 
190 
21 
11 

'>9 

600 
000 
880 
900 
000 
000 
700 
760 
520 
000 

oooooooooo 

oooooooooo 

2E... 

3E... 

4E... 

5E... 

500,  000 

6E... 
7  E... 

'   2,  000,  000 

3,  000,  000 

8E... 

9E... 

10  E... 

"") 
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Areal  and  timber  edlm.ates,  by  townships,  uf  region  examined — Continued. 


T. 

R. 

Nonfor- 
ested. 

Forested. 

Yellow  pine. 

Sugar  pine. 

White  pine. 

38S.... 
38  S.... 
38  S  . . . . 

38  S 

38S.... 

39  S 

39S.... 
39  S  . . . . 
39  S  . . . . 
39  S  . . . . 
39  S-... 
39  S.... 
39  S.... 
39  S.... 
39  S.... 
39  S...'. 
39  S.... 
39  S.... 
39  S.... 
39  S.... 
39  S..-. 

39  S.... 

40  S.... 
40  S.... 
40  S.... 
40  S.... 
40  S.-.. 
40  S.... 
40  S.... 
40  S.... 
40  S.... 
40  S.... 
40  S.... 
40  S.... 
40  S.... 
40  S.... 
40  S.... 
40  S.... 
40  S.... 

IIJE.. 
HE... 
12E... 
13E... 
14  E... 
2  W.. 

1  W.. 
IE... 
2E... 
3E... 
4E... 
5E... 
6E... 
7E... 
8E... 
9E... 

10  E... 
IHE.. 
HE... 
12E... 
13E... 
14E... 

2  W.. 
1  W.. 
IE... 
2E... 
3E... 
4E... 
5E... 
6E... 
7E... 
8E... 
9E... 

10  E... 
HE... 
12E... 
13E... 
14  E... 
14JE.. 

Acres. 
21.400 

Acres. 
1.640 

Feet  B.  M. 

2,  240,  000 
53,  000,  000 
84,  000,  000 
38,  000,  000 

8,  000,  000 
29,  000,  000 
73,  000,  000 
22,  000,  000 

7.  000,  000 
65,  000,  000 
122,  000,  000 
188,  000,  000 
60,  000,  000 
70,  000,  000 
10,  880,  000 

Feet  B.  M. 

Feet  B.  M. 

9 
5 
9 
14 
14 
5 

15 

12 

3 

5 

1 

4 

5 

14 

23 

18 

15 

1 

15 

18 

15, 

3 

6, 

4^ 

9, 

11. 

3 

9 

1, 
1, 

16, 
23, 
16, 

18, 
12, 

12, 
19, 
10, 

,000 

,800 

,900 

,000 

,000 

,800 

,000 

,500 

,900 

,000 

,900 

,200 

,000 

,720 

,040 

500 

360 

600 

400 

600 

000 

800 

000 

500 

500 

000 

300 

600 

800 

300 

900 

040 

000 

000 

000 

800 

800 

000 

14 
17 
13 

9 

9 
17 

8 
10 
19 
18 
21 
18 
18 

8 

,040 
,240 
,140 
,040 
,040 
,240 
,040 
,540 
,140 
,040 
,140 
,840 
,040 
,320 

9,  000,  000 
7,  000,  000 

10,  000,  000 
31,  000,  000 
28,  000,  000 
15,  000,  000 
3,  000,  000 

4 

i 
15 

/ 

4 
8 
19 
17 
18 
13 
12 
19 
20 

21. 
21, 

6, 

540 
680 
440 
640 
440 
040 
240 
040 
540 
540 
040 
740 
440 
240 
740 
140 

10,  000,  000 
22,  500,  000 
85,  000,  000 
42,  000, 000 
22,  000,  000 
8,  000,  000 
60,  000,  000 
26,  000,  000 
36,  000,  000 

15,  000,  000 

16,  000,  000 
132,  000,  000 
170,  000,  000 
190,  000,  000 
175,  000,  000 

40,  000,  000 

5,  000,  000 

8,  000,  000 

16,  000,  000 

2,  000,  000 

2,  000,  000 

35,000,  000 

60,  000,  000 

45,  000,  000 

8,  000,  000 

1,000,000 

7, 

10, 

13j 

040 
040 
040 
240 
240 
040 

42,  000,  000 
5,  000,  000 
50,  000,  000 
50,  000,  000 
15,  000,  000 
45,  000,  000 

- 

•i^J-i 


forp:st  reserves. 


Arid!  and  iitnhcr  csllnifdcs,  hij  loicnshljhs,  of  region  examined — Continued. 


T. 

R. 

Red  fir. 

White  fir. 

Noble  fir. 

Incense  cedar. 

! 

38  S.... 
38  S.... 
38  S...- 
38  S.... 

38  S.... 

39  S.... 
39  S.... 
39  S.... 
39  S.... 
39  S---- 
39  S.... 
39  S.... 
39  S..-- 
39  S.... 
39  S.... 
39  S.... 
39  S.... 
39  S.... 
39  S...- 
39  S.... 
39  S.... 

39  S.... 

40  S..-. 
40  S.-.. 
40  S..-. 
40  S.... 
40  8.... 
40  8.... 
40  8.... 
40  8.... 
40  8.... 
40  8.-.. 
40  8.... 
40  8.... 
40  8.... 
40  8.... 
40  8.... 
40  8.... 
40  8.... 

11.1  E.. 

Feet  B.  M. 

Feet  B.  M. 

Feel  B.  M. 

Feet  B.  M 

HE... 

12  E... 

5,  000,  000 

4,  000,  000 
2,  000,  000 
4,  000,  000 

500,  000 
2,  000,  000 

13  E... 

14E... 

2  W.. 
1  W.. 
IE... 
2E... 
3E... 
4E... 
5E... 
6E... 
7E... 
8E... 

6,  000,  000 

21,000,000 

6,  000,  000 

3,  000,  000 

55,  000,  000 

80,  000,  000 

95,  000,  000 

105,  000,  000 

15,  000,  000 

6,  300,  000 
4,  000,  000 

10,  000,  000 
15,  000,  000 

7,  000,  000 

2,  850,  000 

3, 000,  000 

800, 000 

'900,  000 

4,  000,  000 

9E... 

10  E... 

11*  E.. 

...... ... 

HE... 

5,  000,  000 
4,  000,  000 

12E... 

13  E... 

14  E... 

2  W.. 
1  W.. 

IE... 
2E... 
3E... 
4E... 
5E... 
6E... 
7E... 
8E... 
9E... 

45,  000,  000 
55,  000,  000 

50,  000,  000 
45,  000,  000 

51,  200,  000 
70,  000,  000 

100,000,000 

75,  000,  000 

65,  000,  000 

9,  000,  000 

7,  000,  000 
14,  000,  000 
50,  000,  000 

4,  000,  000 

2,  000,  COO 

3,  000,  000 

4,  000,  000 

3,  000,  000 
8,  000,  000 
2,000,000 

400,  000 
1,000,000 
3,  620,  000 
1,000,000 

10,  000,  000 

17,  000,  000 

9,  000,  000 

3,  980,  000 

10  E... 

HE... 

12  E... 

13  E... 

14  E... 

5,  000,  000 

6,  000,  000 

1,000,000 

14iE.. 
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Area!  and  timber  esiimates,  by  townships,  of  region  examined — Continued. 


T. 

R. 

Alpine  hemlock. 

Western 
hemlock. 

Engelmannn 
spruce. 

Total. 

38  S.... 
38  S.... 
38  S..-. 
38  S..-- 

38  S.... 

39  S---. 
39  S..-. 
39  S---. 
39  S--.. 
39  S.... 
39  S...- 
39  S--.. 
39  S---. 
39  S.... 
39  S---- 
39  S.... 
39  S..-. 
39  S.... 
39  S---. 
39  S.--- 
39  S.... 

39  S.-.. 

40  S...- 
40  S.... 
40  S.... 
40  S-... 
40  S---. 
40  S.... 
40  S.... 
40  S-.-- 
40  S.... 
40  S..-. 
40  S.... 
40  S--.- 
40  S-.-. 
40  S.... 
40  S..-. 
40  S.-.. 
40  S.... 

HIE.. 

Feet  B.  M. 

Feet  B.  M. 

Feet  B.  M. 

Feet  B.  M. 
2.  240.  000 

11  E... 

62 

86 

44 

8 

35 

103 

35 

10 

136 

239 

328 

195 

95 

10 

,000 

,500 

,000 

,000 
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Areal  and  tiinOer  estimates,  bij  (oim.^hips,  of  region  examined — Continued. 
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Areal  and  timber  estimate.'^,  hij  loumsJiips,  of  region  examined — Continued. 
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Areal  and  timber  estimaic^^  hij  toiLii,s}iip}<,  of  region  cdumined — Continued. 
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RECAPITULATION. 

Total  i<tand  of  timber. 


Species. 

Michigan  practice. 

Local  practice. 

Difference. 

Yellow  pine 

Feet  B.  M. 

9,  477,  520, 400 

813,  902, 100 

130,  470,  500 

6,  638,  264,  800 

1,215,526,000 

885,  824,  400 

91,  393,  600 

609,  619,  800 

46,  718,  200 

71,969,400 

Feet  B.  M. 

6,  973,  740,  000 

712,  400,  000 

88,  300,  000 

4,  358,  500,  000 

242,  500,  000 

528,  000,  000 

44,  600,  000 

308,  800,  000 

8,  500,  000 

37,  000,  000 

Feet  B.  M. 
2,  503,  780,  400 
101,502,100 

42, 170,  500 

2,  279,  764,  800 

973,  026,  000 

357.  824,  400 

46,  793,  600 
300,  819,  800 

38,  218,  200 

34,  969,  400 

Susar  pine 

AVhite  pine 

Red  fir 

White  fir 

Noble  fir  

Incense  cedar 

Alpine  hemlock 

Western  hemlock 

Engelmann  spruce 

Total          

19,981,209,200 

13,  302,  340,  000 

6,  678,  869,  200 

This  makes  a  difference  of  83.4  per  cent  between  the  two  estimates 
on  the  amount  of  timber  under  the  Miehioan  practice. 

Th(;re  is  another  '^  practice"  which  could  be  used  in  estimating  the 
timber  in  this  region.  That  is  the  cutting  practice  of  the  Pokegama 
Luni))er  Compan\%  the  largest  concern  operating  in  the  region.     This 
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''  practice  "  aims  to  make  so  thorough  a  clean  up  that  there  shall  never 
be  occasion  again  to  log  on  the  tracts  they  have  passed  over,  at  least 
so  far  as  regards  the  pine  component  of  the  forest.  Applying  their 
method  to  the  forest  everywhere  in  the  region  covered  by  this  statement 
and  including  all  species  of  trees  fit  to  manufacture  into  lumber,  I 
estimate  as  indicated  in  the  table  below,  the  estimates  as  reached  by 
Michigan  practice  being  multiplied  by  the  factors  given: 

Factor. 

Yellow  pine 1 .  35 

Sugar  pine 1  •  02 

White  pine 1  •  03 

Red  fir 2. 

White  fir 3.  70 

Noble  fir 1.04 

Incense  cedar 1. 001 

Alpine  hemlock 1 .  002 

Western  hemlock 1.  001 

Engelmann  spruce 1.1 

Applying  these  factors  to  our  Michigan  practice  estimates  we  obtain 
results  as  follows: 

Feet  B.  M. 

Yellow  pine ...  =  ..... 12,794,652,540 

Sugar  pine 830, 180, 142 

White  pine 134,384,615 

Red  fir 13,276,529,600 

White  fir 4, 497, 446,  200 

Noble  fir „ 921,  257,  376 

Incense  cedar 91,  484,  993 

Alpine  hemlock 610,  839,  039 

Western  hemlock 46,  764,  918 

Engelmann  spruce 79, 166,  340 

Total 33,282,705,763 

These  totals  would  then  represent  the  ultimate  quantity  of  mill 
timber  the  region  would  yield  if  logged  to  its  utmost  capacity.  But 
no  one  here  estimates  timber  that  wav,  nor  do  the  sawmills  ever  cut 
so  close  unless  there  be  exceptional  circumstances  making  such  a  prac- 
tice compulsory.  The  estimates  here  named  ' '  Michigan  practice  "  are 
on  the  basis  of  a  fair,  judicious  use  of  the  forest. 

No  attempt  has  been  made  to  estimate  the  forest  in  cubic  feet.  All 
such  estimates  would  be  the  merest  guesswork.  In  a  calculation  of 
that  sort  would  naturally  enter  the  immense  quantities  of  small  growth 
lodgepole  pine  and  alpine  hemlock  that  occur  on  the  summit  and  on 
the  eastern  slopes  of  the  Cascades.  To  estimate  the  cubic  contents  of 
the  forest  in  the  region  covered  by  me  during  the  past  summer  would 
require  at  least  ten  years,  provided  a  reasonable  degree  of  accuracy 
was  demanded. 

21  GEOL,  PT  5 32 
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The  factors  employed  in  estimating  per  ''  cutting  practice"  depend 
chiefly  upon  the  rehitive  proportion  that  the  crown  of  the  tree  bears 
to  the  trunk;  that  is  to  say,  upon  that  portion  of  the  crown  which  is 
not  too  branchy  or  knotty  when  trimmed  up  to  be  absolutely  unavail- 
able for  mill  use.  There  is  in  this  respect  a  good  deal  of  difference 
between  the  timber  on  the  west  and  east  sides  of  the  Cascades.  The 
western  side  grows  much  longer  timber,  all  through,  than  does  the 
eastern.     The  factors  are  compiled  to  represent  a  general  average. 
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I]S^TROr>UCTIO:N^. 

The  information  presented  in  this  report  is  based  on  a  personal 
reconnaissance  of  the  territory,  made  during-  the  summer  of  1899. 
The  half-tone  illustrations  are  from  photographs  taken  at  the  same 
time. 

The  lack  of  railroad  facilities  and  the  insufficient  number  of  stage 
lines  made  it  necessary  to  perform  the  necessary  travel  on  horseback, 
with  an  attending  pack  outfit. 

Much  of  the  territory  examined  has,  from  the  value  of  its  mineral 
and  other  resources,  been  long"  traversed  by  miners  and  other  transient 
settlers.  As  a  result  the  region  is  penetrated  and  crossed  in  certain 
portions  by  a  number  of  rough  wagon  roads  (see  PI.  XCI,  B)  and 
innumerable  intricate  trails.  Unfortunately,  however,  several  im- 
portant wagon  roads  and  trails  used  by  early  emigrants  have  been 
abandoned  and  are  now  so  thickly  overgrown  by  forest  trees  as  to 
be  impassable.  This  fact  and  the  roughness  of  the  country  made  it 
difficult  to  penetrate  some  parts  of  the  territory  studied. 

The  w^estern  part  of  the  territory  is  directly  accessible  by  roads  and 
trails  and  the  country  is  of  such  a  nature  as  to  allow  direct  routes, 
while  much  of  the  eastern  part  can  not  be  reached  except  by  long 
detours.     This  is  due  to  the  existence  of  deep,  impassable  canyons. 

The  territory  was  traversed  by  crossing  and  recrossing  from  east  to 
west  at  sufficient  intervals  to  afford  an  accurate  idea  of  the  composi- 
tion of  the  forests  and  also  of  the  areal  and  altitudinal  distribution  of 
the  timber  species.  In  order  to  make  the  examination  still  more  com- 
prehensive, many  side  trips  were  made  into  territory  lying  between 
the  regular  routes  of  travel.  General  features  and  the  relationships 
of  different  forest  types  were  studied  from  numerous  elevations 
throughout  the  region.  The  composition  of  the  various  types  of  forest 
and  the  relative  abundance  of  timber  and  other  tree  species  was  deter- 
mined by  careful  study  and  measurements  of  sample  wooded  areas. 
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These  sample  areas  were  so  selected  from  various  parts  of  commercial 
forests  that  it  is  believed  an  adequate  idea  of  composition  and  stand 
was  thus  obtained  for  the  entire  region  examined. 

About  500  photographs  were  taken  as  an  integral  part  of  field  notes, 
and  also  with  a  view  to  securing  a  systematic  photographic  description 
of  all  the  forest  and  related  features  of  the  region.  A  part  of  these 
pictures  are  reproduced  for  illustration  in  the  present  report. 

BOUIS^DARIES. 

LAKE  TAHOE  FOREST  RESERVE. 

The  boundaries  of  this  reserve  are  as  follows: 

Townships  eleven  (11),  twelve  (12),  and  thirteen  (13)  north,  range  sixteen  (16) 
east,  Mount  Diablo  base  and  meridian,  California;  townships  eleven  (11),  twelve 
(12),  and  thirteen  (13)  north,  range  seventeen  (17)  east,  and  so  much  of  township 
eleven  (11)  north,  range  eighteen  (18)  east,  as  lies  west  of  the  summit  of  the  Sierra 
Nevada  Range  of  mountains  in  El  Dorado  County,  California. 

The  area  is  218  square  miles,  or  136,335  acres. 

STANISLAUS  FOREST  RESERVE. 

Beginning  at  the  southeast  corner  of  township  three  (3)  north,  range  twenty-four 
(24)  east.  Mount  Diablo  base  and  meridian,  California;  thence  northerly  along  the 
range  line  to  the  northeast  corner  of  said  township;  thence  westerly  along  the  town- 
ship line  to  the  northwest  corner  of  said  township;  thence  northerly  along  the  range 
line  to  the  township  line  between  townships  four  (4)  and  five  (5)  north,  range 
twenty-three  (23)  east;  thence  easterly  along  the  township  line  to  the  southeast 
corner  of  township  five  (5)  north,  range  twenty-three  (23)  east;  thence  northerly 
along  the  range  line  to  the  northeast  corner  of  said  township;  thence  westerlv  along 
the  first  (1st)  standard  parallel  north  to  the  southwest  corner  of  township  six  (6) 
north,  range  twenty-two  (22)  east;  thence  northerly  along  the  range  line  between 
ranges  twenty-one  (21)  and  twenty-two  (22)  east  to  the  northeast  corner  of  town- 
ship seven  (7)  north,  range  twenty-one  (21)  east;  thence  westerly  along  the  town- 
shij)  line  to  the  northwest  corner  of  said  township;  thence  northerly  along  the  range 
line  to  the  northeast  corner  of  township  eight  (8)  north,  range  twenty  (20)  east; 
thence  westerly  along  the  surveyed  and  unsurveyed  township  line  between  town- 
ships eight  (8)  and  nine  (9)  north  to  the  northwest  corner  of  townshi})  eight  (8) 
north,  range  seventeen  (17)  east;  thence  southerly  along  the  range  line  to  the  south- 
east corner  of  township  eight  (8)  north,  range  sixteen  (16)  east;  thence  easterly 
along  the  unsurveyed  township  line  to  the  point  for  the  southeast  corner  of  township 
eight  (8)  north,  range  seventeen  (17)  east;  thence  southerly  along  the  unsurveyed 
and  surveyed  range  line  between  ranges  seventeen  (17)  and  eighteen  (18)  east,  sub- 
ject to  the  easterly  offset  on  the  first  (1st)  standard  parallel  north,  to  the  southeast 
corner  of  township  four  (4)  north,  range  seventeen  (17)  east;  thence  easterly  along 
the  township  line  to  the  northeast  corner  of  township  three  (3)  north,  range  eighteen 
(18)  east;  thence  southerly  along  the  range  line  to  the  southeast  corner  of  said 
township;  thence  easterly  along  the  township  line  between  townships  two  (2)  and 
three  (3)  north  to  the  southeast  corner  of  township  three  (3)  north,  range  twenty- 
four  (24)  east,  the  place  of  beginning. 

The  area  is  1,060  square  miles,  or  61)1,200  acres. 
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A.     CALIFORNIA  WHITE  OAK  (QUERCUS   DOUGLASII    HOOK  AND   ARN.),   SOUTHERN   CALA- 
VERAS COUNTY. 


B.     TYPICAL  WAGON    ROAD    IN    YELLOW-PINE   FOREST,   SOUTHWESTERN   SECTION   OF 

STANISLAUS   FOREST   RESERVE. 
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A.     LONG   BARN,   A  TYPICAL   ROAD   STATION    IN    YELLOW-PINE   BELT,    NORTH    FORK   OF 

TUOLUMNE   RIVER. 


B      INTERIOR   OF    YELLOW-PINE   FOREST   ON    NORTH    FORK  OF  TUOLUMNE   RIVER. 
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TERRITORY  EXAMINED. 

The  territory  examined  is  comprised  in  the  six  following  atlas  sheets 
of  the  United  States  Geological  Survey:  Big  Trees,  P^a-amid  Peak, 
Placerville,  Jackson,  Dardanelles,  and  Markleeville.  Practically  all 
of  the  Lake  Tahoe  and  Stanislaus  forest  reserves  are  included  in  these 
quadrangles. 

Roughly  estimated,  the  area  of  the  territory  examined  amounts  to 
5,116  square  miles,  or  about  3,270,000  acres. 

GEIS^ERAE  TOPOGRAPHIC  FEATURES. 

This  region  is  representative  of  the  general  character  of  the  Sierra 
Nevada,  the  high  crests  of  which  are  reached  by  a  long  rise  from  the 
broad  San  Joaquin  River  Valley.  The  western  border  of  the  region 
has  an  altitude  of  about  500  feet,  which  increases  to  10,000  feet  and 
over  as  the  summit  is  reached.  This  general  slope  is  made  up  of 
rolling,  wide  valleys  and  low,  soil-covered  foothills  on  the  west,  while 
going  eastward  the  valleys  grow  smaller  and  the  foothills  are  replaced 
by  high,  rocky  mountain  ranges  and  peaks.  Scattered  among  these 
high  ranges  are  a  few  large  subalpine  lakes,  the  principal  of  which  are 
Lake  Tahoe  and  Fallen  Leaf  Lake.  Cascade,  Echo,  Blue,  Silver,  and 
Loon  lakes  are  important,  but  much  smaller.  Most  of  these  lakes  are 
situated  in  the  north -central  part  of  the  region  examined.  Smaller 
lakes,  ponds,  and  marshes  are  more  or  less  common  among  the  high 
mountahis  (Pis.  CV,  B,  and  CVIII,  A). 

The  salient  features  in  the  eastern  or  more  mountainous  part  of  the 
territory  are  the  high  peaks  known  as  the  Dardanelles,  Pyramid  Peak, 
Mokelumne  Peak,  Round  Top,  Elephants  Back,  Jacks  Peak,  Dicks  Peak, 
Moun^  Tallac,  and  Rubicon  Peak.  These  peaks  rise  from  high,  rocky 
ranges,  and  have  altitudes  ranging  from  9,000  to  10,400  feet.  There 
are  also  numerous  lesser  peaks,  ranging  from  8,000  to  9,000  feet  in 
elevation.  The  common  elevation  of  the  mountain  valleys  and  canyon 
bottoms  in  the  region  of  these  peaks  is  from  5,000  to  7,000  feet. 

Equally  striking  features  in  the  general  topography  of  the  region 
are  the  deep  river  canyons  which  traverse  the  countr}^  more  or  less 
from  northeast  to  southwest.  Five  important  rivers  and  their 
numerous  tributaries  drain  the  region.  The  Rubicon  River  and  the 
North  and  Middle  forks  of  American  River  drain  the  northwestern  and 
northern  border  of  the  region,  while  the  South  Fork  of  American 
River  crosses  the  entire  northern  part,  the  headwaters  of  this  stream 
lying  south  of  Lake  Tahoe.  The  North,  Middle,  and  South  forks  of 
Cosumnes  River  lie  mainly  in  the  west-middle  portion  of  this  terri- 
tory, while  a  few  head  branches  extend  eastward  about  halfway  across 
the  region.  The  upper  main  Mokelumne  River  and  its  North  Fork 
cut  the  south  half  of  this  region  from  east  to  west,  and  this,  with 
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American  River,  is  the  only  stream  which  completely  crosses  the  strip 
of  country  studied. 

Calaveras  River  drains  only  the  southwestern  part,  while  the  North, 
Middle,  and  South  forks  of  Stanislaus  River  drain  the  south-central 
ar.d  southeastern  portion  of  the  region. 

These  streams  and  their  larger  tributaries  are  similar  in  general 
character.  Except  for  parts  of  the  streams  within  the  west  border  of 
the  region,  the  beds  of  these  rivers  are  rough  with  huge  bowlders  and 
lie  in  deep  gorges,  canyons,  or  narrow  valleys  (see  Pis.  XCVII,  A,  and 
CVII,  A  and  Jj).  At  high  water  the  principal  rivers  in  the  middle 
and  eastern  sections  varv  from  10  to  20  yards  in  width,  and  the  main 
channels  of  these  streams  in  the  western  sections  are  from  25  to  50 
yards  in  width.  The  depth  of  water  carried  during  the  dry  months — 
August,  September,  and  October— ranges  from  3  or  4  inches  to  1  or  2 
feet,  while  several  of  even  the  larger  streams  contained  no  water  at 
all,  or  only  a  few  pools  (see  Pis.  CVII,  A  and  i?,  and  CXII  A).  Low 
water  is  most  common  in  the  western  sections  of  the  region.  This 
scarcity  of  water,  or  entire  lack  of  it,  is,  however,  partly  explained  by 
the  fact  that  numerous  large  ditches,  supplying  mining  camps  and 
other  settlements,  take  large  quantities  of  water  from  near  the  head- 
waters of  all  these  streams. 

As  a  rule,  the  flow  of  streams  in  the  high  mountain  region  is  very 
rapid,  while  in  the  western  sections  the  fall  in  the  streams  is  much  less, 
and  the  water  flows  slowly  (see  PL  CXII,  ^4). 

The  sides  of  the  canyons  are  usually  rocky  and  steep,  especially  in 
the  eastern  sections,  while  in  some  localities  they  are  precipitous  or 
almost  perpendicular  walls  of  granite  rock  (see  Pis.  XCVII,  A,  CVII,  ^, 
CVIII,  B,  and  CXIV,  B). 

Where  soil  is  present  it  is  for  the  most  part  a  light-brown  clayey 
loam.  A  very  striking  feature,  however,  of  the  eastern  and  northern 
sections  is  that  the  surface  of  the  mountains  is  bare  granite  rock, 
supporting  the  tree  and  other  growths  in  pockets  and  crevices  of  the 
rock,  or  on  small  soil-covered  rock}^  benches  (see  Pis.  XCVI,  B^  and 
CVIII,  B), 

WATER  SUPPLY. 

Only  a  general  impression  could  be  gained  as  to  the  supply  and 
consumption  of  water  in  this  region.  But  it  ma}^  be  safely  stated  that 
the  natural  supply  of  water  for  all  purposes  is  generally  adequate  dur- 
ing the  dry  months.  A  few  localities  were  found  where  the  local  wells, 
springs,  and  streams  were  dr^^,  forcing  the  settlers  to  haul  water  from 
distant  sources. 

SKTTI.EMK1VTS. 

Although  the  territory  has  ))een  thoroughly  explored  and  long 
traversed  by  miners,  lumbermen,  shake  makers,  and  by  sheep  herders 
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A.     JEFFREY   PINE   (PINUS  JEFFREYI    "OREG.   COM.")  4   FEET    IN    DIAMETER. 

This  shows  best  form  of  tinnber  trees  in  yellow-pine  belt,  headwaters  of  South  Fork  of  Stanislaus  River, 

Stanislaus  Forest  Reserve. 


Ji.     WHITE   FIR   (ABIES   CONCOLOR    PARRY)  4^   FEET    IN    DIAMETER. 
Headwaters  of  South  Fork  of  Stanislaus  River,  Stanislaus  Forest  Reserve. 
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and  cattlemen,  there  is  little  permanent  settlement  except  in  the  south- 
western and  western  sections.  The  principal  towns  in  these  sections 
are  Confidence,  Columbia,  Robinsons  Ferry,  Vallecito,  Murph}' ,  Sheep 
Ranch,  Mountain  Ranch,  Lotus,  Coloma,  Georgetown,  Amador,  Sut- 
ter Creek,  Angels,  San  Andreas,  Mokelumne  Hill,  Jackson,  and 
Placerville,  the  last  eight  being  the  largest  and  most  important. 
Nearly  all  are  situated  at  elevations  between  1,000  and  2,000  feet. 
The  location  and  permanency  of  these  settlements  is  determined  by 
the  presence  and  continuance  of  mining  interests.  With  few  excep- 
tions, the  agricultural  and  horticultural  interests  of  these  localities  are 
merely  incidental. 

Throughout  the  more  mountainous  territory  there  are  numerous 
unimportant  points  called  settlements,  which  are  chiefly  temporary 
lumber  "camps,"  provision  stores,  toll  houses,  taverns,  and  feed  sta- 
tions, or  isolated  cabins  occupied  by  transient  settlers  during  the  sum- 
mer months  only.  Temporary  post-ofiices  are  located  at  a  few  of 
these  mountain  points,  and  are  reached  b}^  rough  wagon  roads.  Sum- 
mer resorts  are  maintained  at  several  points  on  Lake  Tahoe  for  the 
benefit  of  tourists.  The  resorts  within  the  territory  examined  are 
Tallac  post-ofiice  at  the  southwest  extremity  of  the  lake,  and  two 
others — Murphy  and  Tahoe  post-ofiices — on  the  west  side  of  Lake 
Tahoe.  Communication  with  these  points  and  railroad  connection  at 
the  north  end  of  the  lake  is  maintained  by  small  steamers.  Land 
communication  with  these  resorts  is  only  by  rough  trails. 

As  already  stated,  the  mountain  settlements,  or  most  of  those  at 
elevations  above  3,000  feet,  are  temporary,  being  occupied  during  the 
summer  only.  This  is  due  to  the  heavy  winter  snows,  which  prevent 
communication  with  the  lower  permanent  villages  from  which  the 
mountain  settlements  derive  nearly  all  provisions  and  other  supplies. 
Very  few  people  remain  in  this  snowy  region  during  the  winter,  the 
majority  leaving  by  the  middle  or  last  of  October. 

IIS^DUSTRIES. 

The  principal  industries  of  this  territory  are,  in  order  of  their 
importance,  gold  and  copper  mining,  grazing,  agriculture  and  fruit 
growing,  and  lumbering  and  allied  timber  industries. 

MINING. 

Mining  is  carried  on  chiefly  in  the  southern  and  western  sections, 
and  is  concerned  mostly  with  the  production  of  gold.  Only  three 
important  copper  mines  were  found.  These  were  near  Campo  Seco 
and  Copperopolis.  The  largest  mining  operations  are  confined  to  the 
vicinity  of  the  various  towns  mentioned  as  permanent  settlements, 
while  a  large  number  of  small  operations  are  carried  on  more  or  less 
distant  from  these  places  (see  PI.  CX,  A). 
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At  prosont  dc^op-shaft  mining  is  resorted  to  almost  entirely,  and  as 
this  reciiiiivs  the  use  of  (expensive  machinery,  it  is  possible  for  onh^ 
laro(»  capital  to  carry  on  such  operations  (see  PI.  CXIV,  ^1).  Placer 
minino-  and  shallow  pocket  mining  in  quartz  are  carried  on  in  man}^ 
localities  by  individuals  whose  equipment  consists  of  a  shovel,  pick 
and  sluice  or  hand  drill,  and  a  few  sticks  of  dynamite.  With  few 
exceptions,  the  returns  from  these  forms  of  mining  appear  to  be  small. 
The  thrifty  Chinaman,  who  is  satisfied  with  the  small  but  sure  daily 
income  from  washing  the  gravel  and  silt  of  river  beds,  is  the  only  one 
of  these  poorer  miners  who  is  improving  his  condition. 

The  highly  profitable  placers  of  the  early  fifties  and  sixties  appear 
to  be  generally  exhausted.  In  all  the  foothill  sections  everywhere 
there  is  evidence  of  former  extensive  mining  of  this  kind,  where  now 
there  are  standing  forests  of  50-year-old  trees.  Towns  at  one  time  of 
some  importance  have  disappeared,  and  their  sites  are  now  marked 
only  by  heaps  of  gravel,  the  ruins  of  log  cabins,  and  crumbling  stone 
chimneys. 

The  larger  mining  operations  of  the  present  time  give  the  principal 
life  to  the  small  towns.  The}^  are  important  to  the  region  also,  as 
they  afi'ord  a  market  for  the  lumber  derived  from  the  higher  wooded 
countr}^  and  for  agricultural  and  other  products  from  the  lower  hill 
and  plains  districts.  Owing,  however,  to  the  lack  of  railroad  facili- 
ties, all  commodities  are  freighted  long  distances  by  teams  and  are 
high  priced  in  proportion  to  the  distance  hauled. 

GRAZING. 

Grazing  is  an  important  industry  throughout  this  region  in  con- 
nection with  the  production  of  beef,  mutton,  wool,  and  butter.  The 
grazing  of  cattle  for  beef  and  the  grazing  of  stock  cattle  for  dairy 
products  are  separate  industries,  and  there  is  also  the  grazing  of  sheep 
and  goats.  The  grazing  of  beef  cattle  and  sheep  is  the  largest  of 
these  industries.  With  some  exceptions  sheepmen  are  not  landown- 
ers, but  depend  for  forage  on  transiently  hired  pasturage  or,  to  a 
greater  extent,  on  the  public  domain.  Cattle  raisers  are  more  often 
owners  of  ranches  in  the  foothills  or  valleys,  where  for  a  portion  of 
the  year  their  stock  is  cared  for. 

The  low  valleys  and  foothill  country  of  the  southern  and  western 
sections  afi'ord  grazing  for  both  stock  and  beef  cattle,  and  also  for 
sheep  during  the  fall,  winter,  and  spring.  About  July,  however, 
cattle  and  sheep  are  driven  for  the  summer  to  i*anges  in  the  high 
mountain  regions,  from  which  they  are  withdrawn  ])y  the  middle  or 
last  part  of  October.  No  animals  are  intentional!}'  left  in  the  moun- 
tains during  winter  on  account  of  the  deep  snow. 

Most  of  the  cattlemen  claim  to  own  large  tracts  of  the  mountain  land, 
a  portion  of  which  is  fenced,  but  the  larger*  part  of  the  range  used  by 
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A.     YELLOW    PINE   (PINUS   PONDEROSA    LAWS.)   3    FEET    IN    DIAMETER. 
Near  Middle  Fork  of  Stanislaus  River,  west  section  of  Stanislaus  Forest  Reserve. 


Jl     CHARACTERISTIC   DISTRIBUTION    OF   YELLOW    PINE   IN    FORESTS. 
East  slope  of  Middle  Fork  of  Stanislaus  River,  between  Cow  Creek  and  Lily  Creek,  Stanislaus  Forest  Reserve. 
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beef  cattle  is  unfenced  forest  land.  Simple  cabins  are  maintained  on 
the  fenced  parts  of  the  range  and  are  the  headquarters  of  the  riders 
who,  in  this  exceedingly  rough  and  broken  country,  are  obliged  to  fol- 
low the  drifting  of  cattle  during  the  entire  summer  (see  PL  XCV,  A). 
If  a  careful  watch  is  not  kept  on  the  general  movement  of  the  cattle, 
many  animals  are  likely  to  be  missed  in  the  fall  round-up.  Dairy 
ranchmen  graze  their  herds  entirel}^  within  fenced  ranges  in  the  higher 
mountains,  alwa3^s  including  as  much  alpine  meadow  land  as  possible. 
The  extreme  precautions  taken  by  dairymen  not  to  lose  animals  from 
their  herds,  even  on  a  fenced  range,  is  illustrated  by  the  fact  that 
every  animal  wears  a  bell.  The  din  raised  by  300  or  400  of  these 
cattle  close  to  camp  at  night  is  not  conducive  to  slumber. 

The  necessity  for  constantly  seeking  new  pasture  makes  it  impos- 
sible for  sheepmen  to  maintain  headquarters  at  one  point  in  the  moun- 
tain range  longer  than  a  week  or  two  at  most,  but  they  graze  their 
flocks  over  areas  within  boundaries  fixed  by  common  consent,  or  by 
priority  of  possession  from  year  to  year.  The  ranges  used  by  sheep- 
men are  usually  those  not  claimed  or  used  by  cattlemen,  for,  although 
sheep  will  graze  after  cattle,  the  latter  will  not  graze  after  sheep.  On 
account  of  this,  and  also  because  forage  is  exceedingly  short  on  all 
the  unfenced  mountain  ranges,  very  bitter  feeling  exists  between  cat- 
tlemen and  sheepmen.  The  latter  are  constantly  encroaching  not  only 
on  unfenced  but  also  on  fenced  cattle  ranges.  When  discovered  these 
encroachments  are  resented,  and  sometimes  result  in  the  destruction 
of  large  numbers  of  sheep  and  not  infrequently  in  the  loss  of  human 
life  on  both  sides. 

AGRICULTURE  AND  AGRICULTURAL  LANDS. 

Agriculture,  including  also  fruit  growing,  is  a  relatively  small  indus- 
try in  this  region  for  the  reason  that  only  a  small  percentage  of  the  total 
area  is  available  for  this  purpose.  As  shown  by  the  accompanying 
maps  (Pis.  LXXXY-XC),  the  most  extensive  tracts  of  agricultural 
lands  lie  near  the  western  and  southwestern  borders,  at  elevations 
of  from  500  to  1,500  feet.  Small  isolated  bodies  of  arable  land  are 
found  in  the  narrow  valleys  of  the  foothills,  while  still  smaller  parcels 
are  found  throughout  the  western  half  of  this  region  at  elevations 
ranging  from  2,000  to  3,000  feet.  Most  of  these  small  tracts  are  near 
mining  towns,  which  afi'ord  markets  for  the  fruit  and  hay  produced. 
Unlike  the  ranchmen  of  lower  elevations,  who  depend  entirely  on 
agriculture  or  fruit  growing,  or  both  combined,  many  of  the  ranch- 
men of  the  foothills  and  mountain  valleys  derive  only  a  part  of  their 
support  from  tillage.  They  resort  also  to  hauling  lumber,  mining- 
timber,  wood,  ore,  hay,  etc. 

Wheat  hay  and  barley  hay  are  the  principal  forage  crops  raised. 
Alfalfa  and  timothy  are  I'aised  for  hay  in  the  lower  broad  river  val- 
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leys.  5iiid  also  in  the  Carson  Valle}^  country,  ])ut  with  these  exceptions 
th(^  hav  of  this  reo-ion  consists  mainly  of  wheat  and  barlev  cut  and 
cured  when  from  one-half  to  two-thirds  ripe.  A  wild  oat  {Avena)^ 
Avhich  tifrows  very  abundantly  without  cultivation  on  all  the  foothills, 
is  extensively  cut  for  hay,  but  is  a  poor  substitute  for  the  more 
luitritious  wheat  and  barley.  Comparativel}^  little  wheat  and  barley 
are  cut  for  grain,  except  in  the  larger  border  agricultural  districts. 
The  bulk  of  the  grain  comes  from  grain-producing  centers  west  and 
southwest  of  this  region. 

The  highest  altitude  at  which  wheat  and  barley  were  seen  growing 
in  the  mountain  valleys  was  5,000  feet,  which  is  exceptionally  high, 
as,  for  the  most  part,  these  grains  are  not  grown  above  3,000  feet. 

Practicall}^  none  of  these  agricultural  lands  are  irrigated,  the  main 
grain  and  hay  crops  depending  entirely  on  the  fall  and  spring  rains. 
The  lack  of  irrigation  water  makes  it  impossible  to  laise  alfalfa  and 
other  perennial  forage  crops,  as  they  can  not  suryiye  the  long  drought 
which  succeeds  the  spring  rains.  Crops  of  this  kind  were  seen  only 
in  the  lower  moist  river  bottoms  near  the  southwestern  border  of  this 
region. 

Fruit  growing  is  not  a  large  industry,  and,  like  the  more  extensive 
agricultural  operations,  is  carried  on  chiefly  in  the  southwestern  and 
western  border  valley  and  hill  country  below  1,000  feet  elevation. 
Small  fruit  ranches  are  occasionally  found  in  the  vicinity  of  settle- 
ments  as  high  as  3,500  feet,  but  usually  not  above  1,500  feet. 

The  fruits  raised  are  mostly  wine  grapes,  peaches,  apricots,  almonds, 
pears,  and  apples  of  small  size  and  inferior  qualit}^  English  walnuts 
are  also  raised  to  a  limited  extent,  and  near  Coloma  and  Campo  Seco  a 
few  hundred  orange  trees  were  seen  in  bearing. 

The  quantity  of  fruit  produced  is  comparativel}^  small,  and  in  some 
localities  is  annually  growing  less  and  of  poorer  quality,  while  a  great 
many  yineyards  have  been  abandoned.  Total  failures  and  small  and 
decreasing  production  are  said  to  be  due,  however,  to  the  scanty  rain- 
fall of  recent  years  and  the  general  lack  of  irrigation  water.  Large 
almond  orchards  in  the  southwestern  hill  country  failed  to  mature  their 
heavy  crops  during  1899  on  account  of  lack  of  rain. 

LUMBERING. 

Lumbering  is  carried  on  in  the  south-central  and  middle  districts, 
and  the  output  of  all  sawmills  is  consumc^d  largely  at  the  shaft  mines 
and  towns  in  the  vicinity.  The  following  nine  sawmills  are  the  princi- 
pal and  largest: 

Bradford  mill,  on  and  near  the  headwaters  of  the  North  Fork  of  Tuol- 
urnne  River;  McKay  mill,  on  the  headwaters  of  Loye  Creek  (tribu- 
tary of  North  Fork  of  Stanislaus  River);  Monucle  mill,  near  the  mouth 
of  Moran  Creek  (tributary  of  aboye  river);  Whitmore  mill,  on  the  head- 
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A.     CATTLE   HERDER'S  SUMMER   CABIN,  BEAR    M  EADOWS,  STAN  ISLAUS   FOREST   RESERVE. 


]i.     CALIFORNIA   RED    FIR    (ABIES   MAGNIFICA    MURR.)   39   INCHES    IN    DIAMETER. 
West  slope  of  Middle  Fork  of  Stanislaus  River,  near  headwaters  of  Lily  Creek,  Stanislaus  Forest  Reserve. 
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waters  of  Mill  Creek  (tributary  North  Fork  of  Mokelumne  River); 
Banner  mill,  on  the  headwaters  of  Jesus  Maria  Creek  (tributary 
North  Fork  of  Calaveras  River),  a  few  miles  north  of  Mountain  Ranch; 
Beech  mill,  near  the  head  of  Big-  Iowa  Canyon  (tributary  to  South  Fork 
of  American  River),  18  miles  northeast  of  Placerville;  Blair's  mill,  in 
Sly  Park,  on  the  middle  course  of  Sly  Park  Creek  (tributary  North 
Fork  of  Cosumnes  River);  Chicacola  mill,  near  the  headwaters  of  the 
South  Fork  of  Cosumnes  River;  Twelvem.''^  House  mill,  near  the  head 
of  Deep  Canyon  (tributary  of  Pilot  Creek,  a  south  branch  of  the  Mid- 
dle Fork  of  American  River). 

The  following  five  sawmills  are  the  smallest  and  least  important  in 
the  region: 

Loon  Lake  Flume  Company  mill,  8  miles  southwest  of  Loon  Ijake 
on  a  branch  of  Little  Gerle  Creek;  McCarty  and  Bruce  mill,  near 
West  Point;  Barclay  mill,  2  miles  north  of  Indian  Diggins;  Blue 
Lakes  Water  Company  mill,  near  the  head  of  Bear  River;  and  a  very 
small  mill  (owner  unknown)  3  miles  northeast  of  Pleasant  Valley  on 
Clear  Creek. 

A  nearly  equal  number  of  abandoned  sawmills  were  found  through- 
out the  regions  in  which  the  present  active  mills  are  located.  Most 
of  these  old  mills  were  abandoned  for  lack  of  saw  timber.  The  work 
of  these  mills  dates  back  from  fifteen  to  twenty  years. 

The  active  mills  have  been  in  operation  from  one  to  ten  3^ears,  and 
the  dail}^  capacit}^  of  the  larger  ones  is  comparatively  greater  than 
those  of  former  times  and  is  from  7,000  to  15,000  feet  B.  M.,  while 
the  smaller  mills  cut  from  2,000  to  6,000  feet  per  day.  The  period 
of  activity  is  from  April  to  November.  A  common  practice  of  mill 
operators  is  to  consume  all  saw  timber  in  a  radius  from  the  plant  of 
from  2i  to  3  miles,  and  then  move  to  another  site.  Logs  are  hauled 
to  the  mills  chiefly  by  two-  and  four-wheeled  trucks  (see  PI.  CX,  B)^ 
or  occasionally  by  the  combined  use  of  horse  tram  cars  and  steel  cables 
and  donkey  engines.  The  timber  cut  is  mainly  j^ellow  pine.  In  some 
localities,  however,  25  to  40  per  cent  of  the  cut  consists  of  white  fir, 
red  fir,  sugar  pine  and  Jeffrey  pine,  the  latter,  however,  passing  for 
yellow  pine.  Incense  cedar  is  sawed  for  telephone  and  telegraph 
poles.  The  lumber  cut  from  the  other  kinds  mentioned  consists 
largel}^  of  inch  boards,  planking,  and  large  square  timber. 

All  the  lumber  manufactured  is  consumed  within  the  re^'ion. 

TIMBER   INDUSTRIES  ALLIED   TO   LUMBERING. 

There  are,  in  addition  to  sawmill  operations,  two  other  important 
timber-consuming  industries.  These  are  the  cutting  of  round  and 
rived  mining  timber  and  shakes.  The  round  timber  is  extensively 
used  for  heavy  props  in  all  shaft  mining,  while  the  rived  material, 
known  as  lagging,  is  used  for  minor  stay  work  in  these  mines  (see  Pi. 
21  GEOL,  PT  5 33 
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CXI  II.  />).  The  rivinu-  of  shakes,  which  are  a  coininoii  su})stitute  for 
shiniiK\>-.  is  an  old  and  important  industry.  A.  very  laro-e  nuni})er 
of  ordinary  dwellings  and  other  buildino-s  throuofhout  the  reofion  are 
roofed  :ind  a  oreat  many  sided  also  with  this  material.  The  ueAyer 
buildings  of  the  laro-in*  towns,  especially  those  near  railroad  comma 
nications.  art^  roofed  with  sawed  shingles,  but  prior  to  the  adyent  of 
railroads  in  the  foothill  region,  shakes  were  the  only  roofing  material 
used. 

Round  mining  timber  and  lagging  are  deriyed  entirely  from  yellow 
and  Jeft'rey  pine,  while  shakes  are  made  almost  entirely  from  sugar 
pin(\  yellow  pine  and  white  fir  being  seldom  used. 

FOREST  LAND. 

Seyenty-fiye  or  80  per  cent  of  this  region  is  more  or  less  wooded. 
In  trayersing  this  area  from  the  lowest  to  the  highest  timber  line 
there  are  three  natural  diyisions  which  can  be  made  in  the  forest  land. 
These  are:  First,  a  narrow  belt  of  thinly  stocked  woodland,  occupy- 
ing the  foothills  and  ranging  from  an  eleyation  of  about  500  feet  up 
to  about  2,000  feet;  second,  a  broader,  more  or  less  dense  and  impor- 
tant belt  of  timber  forest,  extending  from  about  2,000  feet  eleyation 
up  to  6,000  feet;  third,  a  belt  of  open,  less  important  timber  forest, 
ranging  from  about  6,000  feet  eleyation  up  to  8,500  and  9,500  feet. 
These  higher  eleyations  represent  the  yariation  of  timber  line.  For 
conyenience  these  diyisions  may  be  termed  the  lower,  middle,  and 
upper  timber  belts. 

The  low^er  or  foothill  belt  merges  on  the  west  into  rolling  grass 
lands  with  onl}^  yery  scattered  tree  growth,  forming  where  this  prac- 
ticalh'  disappears  an  irregular  line  running  in  a  northwest-southeast 
direction.  Tongues  of  the  lower  tree  belt  extend  eastward  into  the 
middle  belt,  forming  where  they  terminate  an  equally  irregular  line. 
The  line  of  separation  between  the  middle  and  upper  timber  belts  is 
similarly  intricate. 

The  basis  of  this  separation  into  timber  belts  is  the  more  or  less 
regular  occurrence  of  certain  timber  trees  within  successiye  interyals 
of  altitude.  The  lines  of  separation  are  yery  irregular  and  not  always 
sharply  defined,  for  there  is  a  greater  or  less  oyerlapping  where  the 
species  of  adjoining  belts  come  together.  But  the  lines  separating 
these  belts  are  perfectly  discernible  where,  for  example,  the  species 
of  the  lower  Ixdt  cease,  and  the  species  of  the  next  higher  belt  appear. 

GENEKAI^   CIIAllACTEll   AISTU    JJISTK115UTION   OF  FORESTS. 

The  general  chai'acter  of  the  three  timlxM-  l)elts  which  nudxc^  up  the 
forests  of  this  region  is  strikingly  different.  The  lower  belt  is  rightly 
termed  woodland  of  little  connnercial  yalue,  while  the  middle  belt  is  a 
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A.     SUGAR    PINE   (PINUS   LAMBERTIANA   DOUGL.)   50    INCHES    IN    DIAMETER. 
West  slope  of  Middle  Fork  of  Stanislaus  River,  near  headv\^aters  of  Cow  Creek,  Stanislaus  Forest  Reserve. 


B.     CHARACTERISTIC   SCATTERED   AND    STUNTED   GROWTH    OF    CALIFORNIA   RED    FIR, 

JEFFREY    PINE,    AND  JUNIPER. 

High  rocky  summits  on  headwaters  of  Lily  Creek,  Stanislaus  Forest  Reserve. 
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true  timber  forest  of  the  highest  conimercial  value,  both  on  account 
of  the  quality  and  quantity  of  its  timber  and  also  on  account  of  acces- 
sibility. Covering  large  watersheds,  it  is  also  of  great  value  as  protec- 
tive forest.  The  upper  belt  is  in  part  a  timber  forest,  but  altogether 
of  less  commercial  value  than  the  middle  section,  because  of  inacces- 
sibility and  the  poorer  quality  and  smaller  quantity  of  timber  it 
contains.  The  greatest  value  of  this  high  mountain  forest  lies  in  the 
protection  it  gives  to  the  headwaters  of  important  streams. 

The  lower  belt  comprises  a  thinly  stocked  open  forest  mostly  of  oak 
at  the  lowest  elevations,  with  a  preponderance  of  scrubby  pine  at  the 
higher  elevations  (see  PI.  XCI,  A).  Interspersed  throughout  this 
growth  are  strips  of  valley  grass  land  ranging  in  size  from  100  to 
1,000  acres  or  more.  In  the  southwestern  border  sections  low,  broad 
hills  of  considerable  extent  are  frequently  covered  with  a  dense  growth 
of  heath  brush. 

The  trees  of  this  belt  are  usually  low,  of  small  diameter,  crooked, 
and  much  scattered,  admitting  everywhere  a  thick  growth  of  annual 
grasses. 

The  middle  timber  belt  is  characteristically  coniferous.  Pines  pre- 
dominate at  the  lower  elevations,  but  in  the  higher  sections  cedar  and 
fir  are  mingled  with  the  pines  in  more  or  less  equal  numbers.  These 
trees  constitute  the  principal  forest  growth  and  are  the  commer- 
cially important  features  of  the  belt.  As  a  rule  the  growth  is  con- 
tinuous but  rather  open  (see  Pis.  XCII,  B^  and  XCIV,  B);  there  are, 
however,  areas  of  considerable  extent  on  broad  benches  where  the 
forest  is  dense  (see  PL  CVI,  B).  The  trees  are  usually  of  large 
dimensions.  A  few  small,  unimportant  broad-leafed  trees  predominate 
along  streams  in  the  bottoms  of  canyons,  and  in  some  places  mingle  in 
extended  patches  with  the  general  coniferous  growth. 

The  upper  forest  belt  is  likewise  coniferous  in  character,  but  the 
bulk  of  this  timber  is  fir,  with  mingled  areas  of  inferior  pines,  juniper, 
and  hemlock.  The  lower  elevations,  including  soil-covered,  rocky 
benches  and  the  mucky  borders  of  subalpine  meadows,  contain  the 
denser  growths,  while  the  bare,  rocky,  higher  elevations  have  only  a 
very  scattered  growth  of  stunted  trees  (see  PI.  XCVI,  B).  The  size 
and  quality  of  the  timber  in  this  belt  is  inferior  to  that  of  the  middle 
belt.  The  firs  are  the  only  large  trees  in  the  upper  region,  and  these 
do  not  compare  in  size  or  value  with  the  pines  and  firs  of  the  middle 
region. 
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r():\rp()siTi()x  of  i  orksts. 

'V\\o  foUowiiiijf  lists  of  trees  show  the  various  species  found  in  the 
forests  of  this  region.  The  appeanmee  of  a  few  species  in  the  lists  of 
two  separate  regions  indicates  a  wide  overlapping,  which  will  Ik^  dis- 
cussed later. 

Composition  offoret^t  in  Lake  Tahoe  and  Staniskn(.'<  fored  reservetf,  California. 

LpWEK    BELT. 

Gray  pine Piniig  sabiiiiaiia  Dougl. 

Western  black  willow Salix  lasiandra  Benth. 

Silver-leaf  willow Salix  sessilifolia  Xutt. 

Fremont  cottonwood Populus  fremontii  Wats. 

California  white  oak Qnercus  lobata  Nee. 

California  rock  oak Quercus  douglasii  Hook.  &  Arn. 

Curl-leaf  scrub  oak Quercus  duniosa  var.  revoluta  Sarg. 

Morehus  oak Quercus  morehus  Kell. 

California  laurel Unibellularia  californica  (Hook.  c"t 

Arn.)  Nutt. 

California  live  oak Quercus  wislizeni  A.  de  C. 

Christmas  berry Heteromeles     arbutifolia     (Poir.) 

Roem. 

Oregon  maple Acer  macrophyllum  Pursh. 

California  buckeye ^sculus  californica  (Spach.)  Nutt. 

Coffee  berry Rhamnus  purshiana  de  C. 

Oregon  ash Fraxinus  oregona  Nutt. 

Pale  elder Sambucus  glauca  Nutt. 

MIDDLE   BELT. 

Sugar  pine Pinus  lambertiana  Dougl. 

Yellow  pine Pinus  ponderosa  Laws. 

Jeffrey  pine Pinus  jeffreyi  Oreg.  Com. 

Red  fir Pseudotsuga  taxifolia  (Poir. )  Britt. 

White  fir Abies  concolor  (Gord. )  Parry. 

California  red  fir Abies  magnifica  Murr. 

Big  tree Sequoia  gigantea. 

Incense  cedar Libocedrus  decurrens  Torr. 

Pacific  yew Taxus  brevifolia  Nutt. 

California  torreya Tumion  californicum  (Torr. )  Greene. 

Black  cottonwood Populus  trichocarpa  Torr.  ct  Gr. 

White  alder Alnus  rhom])ifolia  Nutt. 

Golden  chinquapin Castanopsis  chrysophylla  (Hook. ) 

de  C. 

Canyon  live  oak Quercus  chrysolepis  Liebm. 

California  black  oak Quercus  californica  (Torr. )  Coop. 

{Quercus  densifiora  Hook.  &  Arn. 
Quercus  densifiora  var.  echinoides 
(R.  Br.  Campst.)  Sarg. 

California  scrub  oak Quercus  dumosa  Nutt. 

Short-fiower  mahogany Cercocarpus  parvifolius  var.  brevifiorus 

(Gr. )  Jones. 
Western  chokecherry Prunus  demissa  (Nutt. )  Walp. 
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A.     CANYON    OF    MIDDLE   FORK   OF  STANISLAUS   RIVER   AT    DONALDS   FLAT. 
Looking  south  from  near  the  mouth  of  Dardanelles  Creek,  Stanislaus  Forest  Reserve. 


i>'.     WESTERN   JUNIPER   (JUNIPERUS  OCCIDENTALIS   HOOK.)   28   AND   30   INCHES   IN 

DIAMETER. 

Northwest  border  of  Stanislaus  Forest  Reserve. 
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Pacitic  plum Prunus  subcordata  Benth. 

Oregon  maple Acer  macrophyllum  Pursh. 

Coffee  berry Rhamnus  purshiana  de  C. 

Pacific  dogwood Cornus  nuttallii  Aud. 

]Madrona Arbutus  menziesii  Pursh. 

UPPER    BELT. 

AVestern  white  pine Pinus  monticola  Dougl. 

White-bark  pine Pinus  albicaulis. 

Jeffrey  pine Pinus  jeffreyi  Oreg.  Com. 

Lodgepole  pine Pinus  murrayana  Oreg.  Com. 

Black  hemlock Tsuga  pattonii  Balf. 

White  fir Abies  concolor  (Gord.)  Parry. 

California  red  fir Abies  magnifica  Murr. 

AVestern  juniper Juniperus  occidentalis  Hook. 

Aspen Populus  tremuloides  Michx. 

Paper-leaf  alder Alnus  tenuifolia  Nutt. 

Bitter  cherry Prunus  emarginata  (Dougl. )  Walp. 

Dwarf  maple Acer  glabrum  Torr. 

CHAKAC  TER  AND  DISTRIBUTION  OF  SPECIES. 

LOAA^ER  BELT. 

Abundant  and  Important  Trees. 

Two  species  are  conspicuous  in  this  belt  and  deserve  special  notice. 
These  are  the  gray  pine  and  California  rock  oak. 

GRAY   PINE. 

The  gray  pine  is  the  only  pine  found  in  the  lower  belt,  and,  together 
with  the  California  rock  oak,  forms  the  conspicuous  open  tree  growth 
on  all  the  dr}^,  gravelly  foothills.  Its  range  in  altitude  is  from  500  to 
3,000  feet,  the  region  of  greatest  abundance  being  between  1,000  and 
2,000  feet  elevation.  This  pine  shows  a  marked  tendency  to  stretch 
beyond  its  general  limits  into  the  middle  pine  belt.  Straggling  lines 
are  thus  frequently  seen  extending  beyond  the  main  range,  and  in  a 
few  localities  detached  groups  were  found  well  up  among  the  yellow 
pine  of  the  middle  region. 

The  gray  pine  is  in  no.  sense  a  timber  tree.  Its  form  is  usually 
scraggy,  with  a  low,  much-branched  crown  and  very  little  clear  trunk; 
in  most  cases  even  the  largest  trees  bear  stout  limbs  nearly  to  the 
ground.  Thirty  to  forty  years  ago  this  pine  is  said  to  have  been  very 
abundant,  of  large  size,  and  to  have  formed  continuous  forests  of  con- 
siderable density.  At  the  present  time,  however,  the  stand  is  thin 
and  composed  chiefl}^  of  trees  from  10  to  40  feet  in  height.  Occasional 
old  trees,  60  to  80  feet  high,  are  found  towering  far  above  the  present 
growth.  These  are  doubtless  remnants  of  the  original  forest.  The 
common  diameter  of  this  species  ranges  from  12  to  24  inches,  while 
the  occasional  old  trees  are  from  28  to  37  inches  in  diameter. 
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Thi^  reproduction  of  this  pine  is  u))undant.  Wherever  surface  lires 
havx  not  occurred  frecjuently,  seedlings  spring  up  rapidly  {uid  cover 
the  driest  and  rockiest  hills  and  shallow  vallevs. 

CALIFORNIA    ROCK   OAK. 

The  only  conspicuous  broad-leaf  tree  of  this  belt  is  the  California 
rock  oak  (see  PI.  XCI,  A).  Like  the  gra}'  pine,  it  is  not  a  tiinlxM- 
tree.  It  spreads  over  the  lowest  foothills,  forming  a  very  open  forest, 
in  which  scattered  low  brush  and  abundant  annual  grasses  thrive.  It 
occurs  on  the  foothills  farther  westward  and  considerably  outside  of 
the  region  under  consideration.  Within  this  region  the  distribution 
is  between  300  and  1,500  feet  elevation,  and  is  most  common  between 
500  and  1,000  feet.  It  is  rather  exclusive,  not  generalh^  mingling 
with  other  species,  and  then  only  with  the  gray  pine.  Areas,  rather 
than  individuals  of  the  two  species,  are  more  often  mingled. 

As  a  rule  the  California  rock  oak  occurs  on  the  richer  hill  soils, 
occasionally,  as  stated,  sharing  poor  gravelly  and  stony  sites  with  the 
gray  pine.  Stragglers  of  this  oak  are  occasionally  found  within  the 
middle  pine  belt,  especially  in  shallow  valleys  or  along  small  streams. 
The  trunks  of  the  California  rock  oak  are  short  and  crooked,  and  the 
crown  is  much  branched  (see  PI.  XCI,  A).  Diameter  measurements 
range  from  11  to  24  inches  or,  exceptionally,  28  inches.  The  usual 
height  is  25  to  40  feet. 

It  reproduces  itself  very  persistently,  soon  taking  possession  of 
abandoned  or  long-neglected  ranch  land  within  its  range. 

Rare  or  Unimportant  Trees. 

Most  of  the  other  sixteen  species  found  in  this  belt  are  of  such  rare 
occurrence  and  frequently  also  of  such  small  size  as  to  deserve  only  a 
passing  notice.  Moreover,  the  majority  are  restricted  to  the  courses 
of  streams  or  the  narrow  bottoms  of  dr}^  canyons,  and  so  form  but  a 
small  part  of  the  general  tree  growth  of  the  region.  The  most  con- 
spicuous of  these  species  are  California  white  oak  and  live  oak. 

CALIFORNIA   WHITE    OAK. 

The  California  white  oak  is  a  tree  similar  in  form  to  the  California 
rock  oak,  but  is  much  larger,  and  is  found  only  in  low,  rich  bottom 
lands;  however,  it  occurs  more  extensively  to  the  west  of  and  outside 
of  this  region  than  within  it.  A  number  of  large  trees  2  to  4  feet  in 
dijuneter  were  seen  on  ranches  in  the  vicinitv  of  Green  Vallev  and 
Shingle  Springs,  at  Pleasant  Valley,  along  the  Calaveras  River  at 
Jenny  Lind,  and  in  the  valley  of  Bear  Creek  (west  side  of  Bear  Moun- 
tains). It  is  said  to  have  been  once  abundant  and  to  have  formed  open 
forests  in  the  above  localities;  but  as  it  occupied  the  best  agricultural 
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lands,  it  has  been  very  largel}^  cleared  off,  and  is  represented  now 
by  onl}^  a  few  widely  scattered  trees,  which  ranchmen  preserve  for 
fuel  and  shade  for  stock.  Under  these  conditions  there  is  little  repro- 
duction. A  few  trees  of  much  smaller  size,  standing-  far  beyond  the 
main  range,  probably  stragglers,  were  seen  also  near  Garden  Valley, 
Coloma,  Lotus,  Indian  Diggins,  Coyoteville,  West  Point,  Glencoe, 
Railroad  Flat,  and  Sheep  Ranch. 

CALIFORNIA    LIVE    OAK. 

The  live  oak  also  has  a  greater  range  westward,  outside  of  this 
region,  but  it  occurs  more  or  less  abundantly  in  the  lower  tree  belt 
near  the  western  and  southwestern  borders.  It  is  confined  entirely 
to  ravines,  gulches,  and  creek  canyons,  and  is  most  common  in  the 
region  of  Bear  Mountains,  Gopher  Ridge,  and  Bald  Mountain.  It  was 
seen  sparingly  on  creek  canyons  from  Garden  Valle}^  southward  to  the 
canyon  of  the  South  Fork  of  American  River  near  Coloma  and  Lotus. 
It  was  seen  also  on  Hangtown  and  Webber  creeks,  west  of  Placer- 
ville,  but  disappeared  one-half  mile  east  of  the  latter  place.  It  like- 
wise appears  at  Pleasant  Valley  and  southward  and  in  canyons  from 
Indian  Diggins  westward  to  Coyoteville  and  Oleta. 

It  is  always  a  low,  bushy,  intricately  branched  tree  from  6  to  18 
inches  in  diameter  and  15  to  25  feet  high.  It  prefers  diy,  gravelly, 
and  rock}^  soils,  and  is  usually  widely  scattered. 

OTHER   SPECIES. 

The  one  other  white  oak  of  this  region  is  a  rare,  inconspicuous 
shrubby  species,  6  to  15  feet  high,  forming  occasional  dense  thickets 
somewhat  similar  to  those  of  the  Rocky  Mountain  scrub  oak.  It  was 
seen  only  in  the  vicinity  of  Volcanoeville  and  Georgetown. 

Querciis  morehits  (so-called  ''black  oak")  is  a  very  rare  species  and 
previously  not  known  to  occur  in  this  region.  It  is  reported  only 
from  Lake  County,  California.  It  is  usually  associated  with  live  oak. 
Single  trees  20  to  30  feet  high  and  10  to  14  inches  in  diameter  were 
seen  on  a  head  ])ranch  of  Canyon  Creek  (2  miles  northeast  of  George- 
town), on  the  head  of  Indian  Creek  (near  Plymouth),  on  Mokelumne 
River  (west  of  West  Point),  several  times  on  Bear  Creek  Canyon 
(west  side  of  Bear  Mountains),  on  the  head  of  Murray  Creek  (2  miles 
north  of  Mountain  Ranch),  and  on  San  Domingo  Creek  (2  to  3  miles 
north  of  Murphy). 

MIDDLE  BELT. 
Abundant  and  Inmportant  Trees. 

The  trees  of  this  belt  form  the  greater  and  most  valuable  part  of  the 
forests  of  the  entire  region.  Five  species,  the  sugar  pine,  yellow  and 
Jeffrey  pine,  white  fir,  and  incense  cedar,  make  up  the  forests  of  great- 
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est  extiMit.  and.  with  tin*  exception  of  the  rarer  and  isohited  I'cd  fir 
and  th('  uiant  l)io-ti"(H\  exceed  the  dimensions  of  all  other  trees  in  the 
region.  In  order  of  al)undan('(*  the  yellow  pine  ranks  first,  white  fir 
second,  incense  cedar  third,  siigjir  })in(^  fourth,  and  fJefi'rcv  pinc^  fifth. 
Of  e(jual  or  of  nearly  as  great  coniniercial  importance,  Init  of  less 
common  occurrence,  are  the  red  fir  and  big-tree.  The  big-tree 
attains  the  greatest  dimensions  of  all  cone  bearers  in  this  region,  and 
on  this  account  is  the  most  widely  renowned  of  Sierra  forest  trees. 
The  red  fir  ranks  in  size  w^ith  the  other  lai'ge  timber  trees  of  the  terri- 
tory, but  has  a  limited  range  here  and  is  the  least  abundant  of  this 
group. 

YELLOW    PINE. 

This  species  is  the  most  abundant  and  the  second  largest  pine  in  the 
middle  ])elt.  The  area  over  which  it  grows  ranges  in  altitude  from 
2,000  to  6,000  feet,  w^hile  the  region  of  greatest  abundance  and  best 
development  lies  between  3,000  and  5,000  feet  elevation.  The  relative 
amount  of  yellow-  pine  in  the  average  stand  varies  considerably 
throughout  the  altitudinal  range  of  the  species  and  also  in  different 
localities  at  the  same  level.  Large  areas,  however,  especially  at  the 
middle  and  lower  levels,  often  contain  80  to  90  per  cent  of  yellow  pine. 
For  the  most  part,  however,  there  is  a  larger  admixture  of  incense 
cedar,  white  fir,  and  sugar  pine,  the  yellow  pine  amounting  to  from 
45  to  sometimes  50  per  cent. 

Yellow  pine  is  very  adaptive  in  point  of  soil  and  situation.  It 
appears  to  be  most  common  on  southern,  eastern,  and  western  slopes, 
but  in  some  localities  is  found  also  on  northern  slopes.  It  grows 
vigorously  and  attains  large  dimensions  in  the  poorest  gravelly  clays 
or  in  the  crevices  of  bare,  rocky  mountain  or  canyon  sides  (see  PI.  CVI, 
B).  The  largest  and  finest  timber  trees  are,  however,  found  growing  on 
rich  sandy  or  gravelly  loam  benches  of  from  one  to  several  hundred 
acres  in  extent  on  the  principal  river  and  lower  mountain  slopes. 
Forests  of  large,  mature  timber  are  rarely  if  ever  dense;  the  single  big 
trees,  or  groups  of  three  to  six  trees,  stand  far  apart,  forming  a  char- 
acteristically open  forest  (see  PI.  XCIl,  B).  Younger  forests,  40 
to  60  years  old,  are  often  very  dense,  but  later  these  become  open  by 
natural  thinning,  excessive  shade,  and  frequent  fires.  The  common 
height  of  yellow  pine  is  from  150  to  180  feet,  with  a  diameter  of 
from  3  to  4  feet;  exceptionally  large  trees  are  185  to  IDO  feet  high 
and  6  to  7  feet  in  diameter.  The  maximum  age  reached  is  500  to  520 
years,  but  such  trees  are  rare;  the  average  age  is  from  250  to  350. 

The  reproduction  of  this  pine  is  remarkably  persistent  and  almndant 
wherever  it  is  not  checked  by  fires  and  the  excessive  trampling  of 
glazing  herds  (see  Pis.  C,  />,  CI,  /A  and  CXII,  B).     Tlie  frequiMit  open 
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U.    S.    GEOLOGICAL  SURVEY 


TWENTY-FIRST  ANNUAL  REPORT       PART  V       PL.    C 


A.     YOUNG   GROWTH   OF   YELLOW    PINE,   WHITE   FIR,   AND    INCENSE   CEDAR   KILLED    BY 

SURFACE   FIRES,    NEAR    MOUTH    OF  SOAP   CREEK. 


Ji.     ABUNDANT   REPRODUCTION   OF   YELLOW    PINE  ON    MIDDLE   FORK   OF   STANISLAUS 

RIVER, 
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spacer  in  yellow-pine  forests  are  sooner  or  later  covered  with  dense 
patches  of  young  trees,  but  these  thickets  may  in  turn  be  swept  off  by 
fire.  So  continuous  and  widespread  are  these  forest  fires  that,  except 
where  some  natural  barrier  or  chance  has  prevented,  they  keep  a  very 
large  percentage  of  the  seedling  growth  down.  Hence,  with  the 
added  damage  done  by  other  agencies,  the  general  impression  is  that 
there  is  little  reproduction  of  this  pine.  The  forest  floor  looks  clean 
swept.  But  the  remarkable  reproductive  power  of  this  pine  is  seen 
only  in  localities  where  fences  and  the  exclusion  of  fire  have  protected 
the  incoming  seedlings.  Here  the  stand  is  so  dense  as  to  be  quite 
impenetrable.  Cut-over  lands  thus  protected  are  quickly  reclothed 
with  yellow  pine.  It  is  believed,  therefore,  that  except  in  the  few 
localities  where  this  pine  has  been  cleared  and  kept  down  the  area 
originally  claimed  by  it  is  very  largely  the  same  as  that  over  which 
the  tree  now  grows.  Necessarily  the  amount  of  commercial  timber 
has  been  greatly  reduced  on  an  area  formerl}^  well  stocked,  but  the 
power  of  this  pine  to  hold  its  own  is  unsurpassed  by  any  other  associated 
species. 

INCENSE    CEDAR. 

Incense  cedar  is  an  abundant  tree  in  these  forests.  It  is  closely 
associated  with  the  yellow  pine,  but  reaches  a  higher  altitude,  occur- 
ring at  elevations  of  from  2,000  to  7,000  feet.  It  is  most  common 
between  3,500  and  5,500  feet,  where  it  forms  from  20  to  30  per  cent 
of  the  total  stand,  while  on  occasional  small  areas  it  may  be  the  pre- 
vailing tree.  Like  the  j^ellow  pine,  the  older  growth  of  incense  cedar 
appears  in  an  equall}"  open  stand,  having  to  suffer  in  common  with  the 
pine,  and  with  equal  resistance,  the  thinning  effects  of  fire.  While 
following  the  pine  closely  in  point  of  soil  and  slope,  the  cedar  descends, 
more  often  than  the  pine,  into  the  bottoms  of  canyons,  where  it  some- 
times shares  the  moist,  rocky  banks  of  streams  with  red  fir,  alder,  and 
Cottonwood. 

The  trunk  form  of  incense  cedar  is  strongly  conical,  and  appears  in 
marked  contrast  to  the  cylindrical  boles  of  the  yellow  pine'.  The  taper 
of  large  cedar  trunks  ranges  from  4  to  sometimes  6  inches  in  16  feet. 
The  height  attained  is  small  compared  with  the  proportionateh^- 
greater  diameter.  Mature  trees  are  80  to  100  feet  in  height  and  4  to 
7  feet  in  diameter.  It  is  a  comparatively  short-lived  tree,  as  it  attains 
these  dimensions  in  from  100  to  260  years.  Old  trees  are  quite  gen- 
erally dead  or  damaged  at  the  top,  and  lack  the  thrifty  appearance  of 
younger  trees,  or  even  of  much  older  pines  and  firs  on  the  same  ground 
(see  Pis.  XCIX,  .4,  and  CXIII,  A). 

The  reproduction  of  incense  cedar  appears  to  be  equal  in  abundance 
to  that  of  the  yellow  pine,  especially  in  the  drier  situations;  but,  as 
already  stated,  the  cedar  is  far  less  abundant  as  a  mature  forest  tree 


522  FOREST    RKSERVES. 

than  the  piiu\  This  may  be  accouiitod  for,  however,  by  the  fact  that 
beino'  fraii'ile  and  diseased  in  middle  and  old  ag'e  it  sueeumhs  more 
rapidly  than  the  pine  to  hioh  winds.  Otherwise  it  is  ditheult  to 
explain  the  persistiMit  and  al)undant  reproduction  of  cedar  everywhere 
visible  in  the  range  of  the  species. 

SUGAR    FINE. 

The  sugar  pine  is  quite  generally  distributed  throughout  the  middle 
timber  belt,  but  is  the  least  conunon  species  of  pine  over  the  entire 
area.  There  is  evidence,  however,  that  formerly  it  was  considera))ly 
more  abundant  than  now,  and  also  that  it  once  occupied  areas  from 
which  it  has  since  nearly  or  entirely  disappeared.  Undoubtedly  the 
high  commercial  value  of  the  timber  for  certain  purposes  and  the 
comparatively  less  prolific  reproduction  of  this  pine  must  largely 
account  for  this  reduced  quantit}^  of  the  timber  and  its  total  disap- 
pearance in  some  localities.  The  reduction  and  thinnings  referred  to 
took  place  chiefly  along  the  western  border  of  this  timber  belt,  nearest 
to  the  settled  districts. 

The  range  of  sugar  pine  in  altitude  is  from  2,000  to  7,000  feet. 
Only  straggling  small  trees  represent  the  species  at  the  lower  eleva- 
tion, while  stunted,  scattered  trees  are  found  at  the  higher  elevation. 
The  area  of  greatest  abundance  and  finest  growth  lies  between  8,000 
and  5,000  feet.  Sugar  pine  is  nowhere  common.  At  most  it  forms  5 
to  20  per  cent  of  the  total  stand,  while  in  a  few  exceptionally  favor- 
able situations  small  areas  contain  20  to  25  per  cent  sugar  pine.  Large 
stretches  of  forest  possess  only  occasional  trees.  Like  the  white 
pines,  the  sugar  pine  is  partial  to  north  slopes  and  to  the  protected 
coves,  broad  valleys,  and  mountain  benches  of  southern  and  western 
slopes;  it  is  found  also  on  the  summits  of  low  mountains.  This  pine 
thrives  under  practically  the  same  soil  conditions  as  the  associated  yel- 
low pine  and  incense  cedar,  but  it  usually  seeks  the  moister  and  richer 
sandy  or  gravelly  loam  soils,  where  the  largest  and  best-grown  trees 
are  found.  Of  all  the  pines  in  this  region,  it  is  the  tallest  and  attains 
the  greatest  diameter.  The  usual  height  is  from  180  to  200  feet,  and 
in  exceptional  trees  210  to  218  feet.  Diameter  measurements  range 
from  1  to  (>  feet,  or  exceptionally  from  6^  to  8  feet.  The  trunks  are 
clear  of  branches  for  60  to  100  feet  and  are  cylindrical  (see  PI. 
XCVI,  ^1).  Mature  trees  are  350  to  400  years  old.  while  the  oldest 
tree  found  was  515  years. 

The  repi'oduction  of  sugar  pine  is  evident  throughout  the  range  of 
the  species.  Moderate  numbers  of  seedlings  and  saplings  are  always 
to  be  found  in  the  vicinity  of  old  trees  and  are  usually  mingled  with 
the  young  growth  of  other  timber  trees.  There  is  a  marked  difl'er- 
ence  between  the  persistent,  prolific  reproduction  of  yellow  pine  and 
the  slower,  less  aggressive  advance  of  the  sugar  pine.     The  fornicr 
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readily  takes  possession  of  dry,  exposed  sites,  while  the  latter  estab- 
lishes itself  more  often  on  moister,  protected  places;  and  when  it  takes 
to  drier  situations,  it  is  usually  after  the  hardier  yellow  pine  and  cedar 
have  gained  a  foothold.  Once  established,  however,  the  young  trees 
show  every  abilit}^  to  hold  their  own,  being  rarely  crowded  out  after 
they  attain  a  height  of  6  to  10  feet.  They  usually  soon  pass  the  more 
numerous  yellow  pines  in  height,  and  remain  above  them  to  the  end. 
It  is  interesting  to  note,  in  connection  with  the  limited  reproduction 
of  sugar  pine,  that  in  addition  to  the  common  destruction  of  seedlings 
by  fires,  the  paucity  of  its  numbers  is  due  also  to  a  comparatively 
small  seed  production.  Moreover,  there  is  usually  a  longer  interval 
(two  to  three  3^ears)  between  the  seed  years  of  sugar  pine  than  between 
the  seeding  years  of  the  yellow  pine.  The  latter  also  produces  larger 
quantities  of  seed.  Besides,  the  big,  rich,  nut-like  seeds  of  the  sugar 
pine  appear  to  be  eaten  more  frequently  by  squirrels  than  are  the 
smaller  yellow-pine  seeds. 

WHITE    FIR. 

Two  firs,  the  white  fir  and  California  red  fir,  occur  in  this  timber  belt. 
The  former  is  of  greater  commercial  importance,  both  on  account  of 
its  more  general  distribution  with  the  three  preceding  species  and  also 
on  account  of  the  superior  quality  of  the  timber.  This  fir  is  more  or 
less  closely  associated  with  yellow  pine,  incense  cedar,  and  sugar  pine 
in  the  eastern  part  of  their  range,  but  does  not  descend  to  as  low  an 
altitude  as  these  species;  as  a  straggler,  however,  in  the  upper  timber 
belt  it  reaches  a  higher  altitude  than  an}^  of  them.  It  appears  in  lim- 
ited numbers  at  an  elevation  of  about  3,800  feet  and  extends  up  to 
7,500  feet.  As  a  timber  tree  it  is  common  only  from  about  4,000  feet 
up  to  about  5,500  feet  elevation.  It  grows  under  practicalh'  the  same 
conditions  as  the  j^ellow  pine  and  incense  cedar,  but  is  more  partial  to 
the  situations  and  soil  chosen  by  the  better  growth  of  sugar  pine.  As 
a  rule,  therefore,  it  is  a  closer  associate  of  this  species  than  is  either 
of  the  above  trees.  It  forms  from  30  to  45  per  cent  of  the  stand  over 
the  area  of  its  greatest  abundance.  On  small  benches  of  southern 
slopes  near  the  lower  limit  of  its  range  areas  may  be  found  where, 
alternating  with  those  containing  an  almost  pure  growth  of  yellow 
pine,  the  stand  of  white  fir  amounts  to  50  or  60  per  cent;  the  remain- 
ing stand  is  usually  yellow  pine  with  a  small  percentage  of  incense 
cedar.  The  occurrence  of  so  large  a  percentage  of  white  fir  is,  how- 
ever, not  general,  but  rather  exceptional,  and  is  mentioned  only  to 
show  more  fully  the  character  of  the  species. 

The  trunk  form  of  this  fir  is  cylindrical  and  straight  throughout. 
The  crown  is  small  and  narrow,  often  leaving  a  clear  trunk  40  to  80 
feet  long,  or  with  only  an  occasional  branch.  The  common  height  of 
mature  trees  is  from  175  to  190  feet;  in  exceptional  cases  a  height  of 
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20U  feet  is  ivtU'lHnl.  Diainctcr  ineasunMiKMits  i-aii^v  from  8i  to  5^  feet, 
or  very  exeeptioiiully  7  feet.  Laro-e  trees  are  from  H(M)  lo  880  years 
old. 

The  i-epro(lu('tioii  of  white  fii"  is  very  general  over  the  I'angc  of  the 
speei(^s.  and  in  some  sections  the  young  growth  is  exceedingly  abun- 
dant. Thickets  of  seedlings  and  saplings  are  often  found  covering 
many  acres,  and  to  the  exclusion  of  all  other  species.  In  locations 
whei'<^  other  young  growth  is  present  the  white  fir  may  comprise  40 
to  60  per  cent  of  the  whole  growth.  The  wonder  is  that  mature  trees 
of  this  species  are  not  more  a])undant.  But  when  fires  occur,  the  richly 
resinous  foliage  and  branches  of  the  3^oung  growth  suffer  more  severely 
than  th(*  pines  or  cedars.  Owing  to  thinness  of  foliage  and  less  resin, 
a  few  of  the  latter  may  escape  fatal  burning;  but  it  is  rare  that  any 
of  a  low  thicket  of  firs  ever  survives  even  a  surface  fire.  Moreover, 
the  rather  small  seed  production  of  this  fir,  and  also  the  long  intervals 
between  seed  years,  has  much  to  do  with  the  frequency  at  which 
burned  stock  is  replaced  by  reseeding. 

JEFFREY    PINE. 

As  a  commercial  tree  this  pine  need  not  be  separated  from  the  yel- 
low pine,  as  the  timber  of  both  is  practically  the  same.  Lumbermen 
and  woodmen  readily  distinguish  the  two  trees,  but  the  lumber  of  both 
passes  for  yellow  pine.  Without  referring  to  the  botanical  status  of 
Jeffrey  pine  as  a  distinct  species  or,  as  some  would  have  it,  a  variety 
of  yellow  pine,  the  distribution  of  this  tree  is  interesting.  It  appears 
sparingly  near  the  southeastern  section  of  this  region  at  an  elevation  of 
5,000  feet  and  extends  up  to  8,500  feet.  Between  5,000  and  6,000  feet 
it  is  a  large  timber  tree;  but  above  the  latter  level  it  is  stunted  and  of 
little  commercial  value.  From  its  marked  abundance  between  6,500 
and  8,500  feet  this  tree  appears  to  belong  more  properly  to  the  upper 
timber  belt.  Its  occurrence  in  the  middle  belt  is  little  more  than  strag- 
gling, at  most  constituting  not  more  than  5  per  cent  of  the  total  stand. 
It  is,  moreover,  not  generally  distributed  over  the  middle  belt,  appear- 
ing irregularly  and  only  at  wide  intervals:  while  in  the  upper  belt 
Jeffrey  pine  is  one  of  the  prevailing  trees.  In  its  lower  range,  Jeffrey 
pine  is  associated  with  yellow  pine,  sugar  pine,  and  white  fir  on  the 
richer  mountain  benches,  or  on  the  rich  borders  of  mountain  meadows 
(see  PI.  XCIII,  A).  In  its  higher  range,  Jeffrey  pine  grows  almost 
entirely  in  the  crevices  of  granite.  It  is  often  much  scattered,  but  is 
met  everywhere,  taking  the  place  of  the  yellow  pine  in  this  high,  rocky 
region  (see  PI.  XC'VI,  B).  When  not  the  sole  or  principal  tree  it  is 
mixed  with  western  juniper,  silver  pine,  lodgepole  pine,  and  groups  of 
(  alifornia  red  fir.  But  for  the  bare,  soilless  surface  of  these  rocky 
summits,  Jeffrey  pine  would  doubtless  form  forests  comparable  with 
those  of  the  yellow  pine  of  lower  levels.  For  wherever  in  protected 
hollows  or  little  rocky  plateaus  disintegrated  rock  has  formed  a  soil 
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cover,  dense  stands  of  Jeffrey  pine  are  always  found.  The  patches  of 
Jeffrey  pine  seen  on  the  small  sandy  and  gravelly  plains  among*  the 
high  mountains  to  the  west  and  southwest  of  Lake  Tahoe  give  splendid 
illustration  of  this  forest-forming  tendency  in  high  altitudes  wherever 
sufficient  soil  is  present.  As  a  timber  tree,  Jeffrey  pine  reaches  a  height 
of  125  to  160  feet  or  more,  with  a  diameter  of  3  to  5  feet.  The  trunks 
of  these  trees  are  usually  straight,  cylindrical,  and  free  from  branches 
for  50  to  60  feet.  The  age  of  this  timber  is  from  200  to  350  years. 
Jeffrey  pine  of  the  upper  tree  belt  is  generally  low  and  stunted,  rarely 
exceeding  10  or  50  feet  in  height  and  2  or  3  feet  in  diameter.  The  age 
of  such  trees  is  from  150  to  200  years.  Evidently,  from  the  extremely 
unfavorable  conditions  under  which  this  tree  exists,  it  is  much  shorter 
lived  than  trees  in  lower  and  more  protected  situations.  It  suffers 
considerably  from  the  high  winds  which  sweep  over  these  rocky  slopes, 
as  they  frequently  tear  it  from  its  scanty  hold  in  crevices. 

The  reproduction  of  Jeffrey  pine  is  observable  ever3^where  in  the 
vicinity  of  old  trees  in  its  lower  range,  but  is  nowhere  abundant.  In 
higher  altitudes,  however,  seedlings  and  young  trees  are  frequent. 
Reference  has  already  been  made  to  the  thickets  of  this  pine  west  and 
southwest  of  Lake  Tahoe,  where  the  full  capabilities  of  the  tree  are  to 
be  seen.  It  shows  the  same  vigorous  and  persistent  reproduction  in 
high  altitudes  that  yellow  pine  exhibits  at  lower  levels. 

RED    FIR. 

On  account  of  its  limited  range  and  sparing  occurrence  in  this  belt, 
the  red  fir  is  of  only  secondary  importance  as  a  timber  tree.  Its  origi- 
nal range  here  was  probably  not  much  greater  than  now,  but  evidently 
considerable  large  timber,  represented  now  by  young  trees,  was  cut 
out  long  ago.  The  present  value  of  red  fir  depends  entirely  on  its 
occurrence  with  other  more  abundant  timber  trees  with  which  it  may 
be  profitably  lumbered.  In  has  a  range  in  altitude  from  2,000  to  5,500 
feet.  Between  2,000  and  3,000  feet  elevation  it  is  inferior  in  size, 
widel}^  scattered,  and  appears  chiefly  on  the  steep  north  slopes  of  river 
canyons,  while  between  3,500  and  5,000  feet  it  becomes  more  abundant 
and  is  a  large  timber  tree.  From  5,000  to  5,500  feet  red  fir  is  much 
reduced  in  size  and  only  occurs  scattered  along  rocky  river  and  creek 
canyons  from  the  water's  edge  up  to  500  or  1,000  feet  above.  The 
general  distribution  of  this  species  is  exceedingly  irregular  and  there 
is  little  or  no  connection  between  the  areas  of  growth.  Two  localities 
are  worthy  of  special  notice,  as  they  include  about  all  the  commercial 
timber  found  in  the  entire  region.  They  are  located  at  points  20  to 
25  miles  northeast  and  southwest  of  Placerville.  The  first  area  lies  to 
the  south  and  east  of  Mutton  Canyon.  The  second  area  lies  between 
Grizzly  Flat  and  Indian  Diggins,  and  is  more  or  less  connected  by 
straggling  growth  with  a  third  small  area  southeast  of  Indian  Diggins, 
on  Mill  ('reek  (tributary  of  North  Fork  of  Mokehunnc^  River).     These 
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stations  WW  accM^ssiblo  for  luinhcriiiti'  the  ihmI  tir  with  other  tiinbor, 
while  most  of  the  other  points  at  which  thi^  spi^cies  oceurs  ai"e  inacces- 
sible or  too  remote  from  pine  timl)er  with  which  it  could  ))e  lumbered. 

Where  most  a))undant,  red  fir  is  usually  associated  with  sugar  pine, 
yellow  ])ine,  incense  cedar,  and  white  tir,  in  sandy  or  gravelly  loam 
soils.  Here  it  represents  from  2  to  5  per  cent  of  the  stand.  Areas  of 
one-half  to  1  acre  ma}-  be  found,  however,  where  red  fir  amounts  to 
40  per  cent  or  more.  The  trunks  of  the  best  trees  are  straight,  free 
from  branches  for  50  to  75  feet,  but  taper  quite  rapidly  from  a  widely 
})uttressed  base.  The  height  is  from  150  to  175  feet,  and  the  diameter 
is  from  4  to  7  feet,  while  the  average  age  is  350  years.  The  scattered 
growth  of  red  fir  is  from  75  to  100  feet  high  and  2  to  3  feet  in  diam- 
etei",  the  trunks  generally  bearing  limbs  near  the  ground. 

Red  fir  shows  but  little  reproduction  in  the  region  of  its  best  growth, 
only  occasional  seedlings  or  3^oung  trees  being  seen  among  the  greater 
abuiuiance  of  pines  and  cedar.  Young  growth  is  much  more  frequent 
on  the  sides  of  rocky  canyons  where  the  old  trees  are  scattered.  Red 
fir,  however,  does  not  seed  frequently,  and  the  forest  trees  bear  much 
less  seed  than  the  larger  crowned  trees  of  the  canyon. 

BIG    TREE    (sequoia). 

The  big  tree  is  the  largest  conifer  found  in  the  middle  timber  belt, 
in  fact,  within  the  United  States.  Concerning  the  general  history  of 
this  species  it  may  be  briefly  stated  that  it  grows  only  on  the  west 
slope  of  the  Sierra,  and  is  restricted  in  its  distribution  here  to  eleven 
more  or  less  isolated  groves.  These  groves  extend  from  the  southern 
border  of  Placer  County  southward  for  a  distance  of  about  260  miles. 
The  elevation  of  the  groves  is  from  4,600  to  8,400  feet.  The  north- 
ernmost grove  is  the  smallest,  consisting  of  only  six  trees,  while  the 
other  groves  are  much  larger,  comprising  from  one  thousand  to  sev- 
eral thousand  trees,  the  southernmost  groves  being  the  largest.  Most 
of  the  groves  were  discovered  between  1841  and  1870.  Their  exact 
location,  however,  and  their  full  extent  can  hardly  be  said  to  be  satis- 
factorily determined  even  now.  Beginning  at  the  north,  the  names  of 
these  groves  are  as  follows: 

Big-tree  groves  in  California. 
North  grove. 

Calaveras  or  "Mammoth"  grove. 
StanishiuH  or  "South  Calaveras"  grove. 
Tuolurime  grove. 
Merced  grove. 
Mariposa  grove. 
Fresno  grove. 
Dinky  grove. 
Kings  River  grove. 
Kaweah  River  grove. 
Tnlc  River  groves. 
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Two  of  these,  the  Calaveras  and  Stanislaus  groves,  are  included  in 
the  territory  under  consideration.  The  Calaveras  grove  is  situated  at 
the  post-office  Big  Trees  and  is  the  smaller  grove.  The  Stanislaus 
grove,  also  called  ''South,"  or  ''South  Calaveras"  grove,  is  the  larger, 
and  is  situated  about  6  miles  southeast  of  Big  Trees,  south  of  the 
North  Fork  of  the  Stanislaus  River,  and  on  a  high  divide  between 
BeaA^er  Creek  (on  the  north)  and  Griswold  Creek  (on  the  south),  both 
tributaries  of  the  above-named  river.  The  elevation  of  the  Calaveras 
grove  is  about  4,600  feet,  and  that  of  the  Stanislaus  grove  about  5,000 
feet.  The  former  occupies  50  acres  and  contains  about  100  trees; 
while  the  latter  includes  about  1,000  acres  with  1,380  trees. 

Historically  these  two  groves  appear  to  be  the  most  widely  known, 
most  of  the  popular  literature  extant  relating  to  them.  The  Calaveras 
grove  is  said  to  have  been  the  first  one  discovered;  but  there  is  con- 
siderable doubt  as  to  the  exact  date,  and  also  as  to  the  name  of  the 
discoverer.  John  Bidwell — afterwards  candidate  for  Congress  from 
California — is  credited  with  discovering  the  grove  in  1841,  while  a 
more  current  story  is  that  a  hunter,  A.  T.  Dowd,  found  the  grove  in 
1852.  It  is  not  definitely  known  when  the  Stanislaus  grove  was 
discovered. 

Many  of  the  trees,  standing  and  prostrate,  in  both  groves  are  named 
or  marked  with  marble  tablets  which  bear  the  names  of  States,  distin- 
guished statesmen,  generals,  scholars,  and  other  people  of  note. 
Seventy-five  standing  trees  of  the  Calaveras  grove  are  named  as 
follows : 

Names  of  big  trees  in  Calaveras  grove,  California. 

Two  Sentinels. 
.  U.  S.  Grant,  named  in  1865. 
»W.  T.  Sherman,  named  in  1865. 

J.  B.  McPherson,  named  in  1865. 

Pride  of  the  Forest,  once  named  The  Eagle. 

Daniel  Webster. 

Phil  Sheridan. 

Mother  of  the  Forest. 

Three  Graces,  three  trees  standing  in  close  line. 

Henry  Clay. 

Andrew  Johnson,  named  in  1865. 

Florence  Nightingale,  once  named  Nightingale;  named  in  1865  by  a  nephew 
of  the  English  lady. 

Bav  State. 

AV.  C.  Bryant,  named  in  1865  by  a  lady,  an  admirer  of  the  poet. 

W.  H.  Seward. 

Pioneer's  Cabin,  named  from  the  cabin-like  chamber  and  chinmey  formed  l)y 
its  hollow  trunk. 

Pluto's  Chimney,  hollowed  out  on  one  side  by  fire  for  90  feet  above  ground. 

Quartette;  a  cluster  of  four  trees. 

America,  named  in  1865  by  a  San  Francisco  lady. 

California,  once  called  Ada;  named  in  1865. 

Broderick,  once  called  Mary;  named  in  1865. 
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1  U'lirv  Ward  IU'i'iIkt. 

Abraham  Lincoln,  one*.'  called  Hermit. 

Klihn  Hurritt. 

Tnclc  Sam. 

Alta  (Upper)  California. 

I'nion. 

General  Wadsworth. 

The  Twins. 

General  Sutter.     The  trunk  divides  at  30  feet  above  ground  and  forms  two 

trunks. 
Salem  AVitch. 
Longfellow. 
Prof.  Asa  Gray. 
Dr.  John  Torrey. 

The  Trinity;  three  trees  from  one  trunk,  the  circumference  of  which  is  (>()  feet. 
Starr  King. 
Kichard  Cobden. 
John  Bright. 
Daniel  ()'C^)nnell. 
Edward  Everett. 
General  Scott. 
Keystone  State. 
Sir  John  Frankhn, 


,  Named  in  1862  by  Lady  Franklin. 
Dr.  Kane, 

Century,  named  in  1865  in  lionor  of  Century  Association,  of  New   Yoi-k,  of 

which  the  poet  Bryant  was  president. 
John  LeConte. 
Joseph  LeConte. 
Sequoia  Queen,    ^ 
Maids  of  Honor  j  ^  <^lu*^ter  of  three,  the  Queen  in  the  center. 

Sir  Joseph  Hooker,  named  in  honor  of  the  P^nghsh  botanist. 

John  Lindley,  named  in  honor  of  the  English  botanist  who  was  the  first  to 

name  and  describe  the  big-tree. 
Mother  and  Son;  a  large  and  small  tree  together. 
Old  Bachelor. 
James  King  of  William. 

Kentucky.  • 

The  Siamese  Twins. 
Granite  State. 
The  Old  Republican. 
General  Jackson. 
Vermont. 

Emi)ire  State;  94  feet  in  circumference. 
Old  Dominion. 
George  Washington. 
Uncle  Tom's  Cabin. 
The  Beauty  of  the  Forest. 

Several  very  large  trees  in  this  grove  have  been  blown  down  and 
one  has  been  cut  down;  hut  the  wood  being  of  very  lasting  character, 
the  trunks  are  still  in  a  fair  state  of  preservation  and  will  remain  intact 
for  a  lono"  time.     These  trees  are  named  as  follows: 
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Xames  of  big  trceii  hlotrn  <Jo)rii  in  Calavc.t'di^  (/rore,  California. 

Father  of  the  Forest,  cut  down  in  1858. 

Miner's  Cabin,  ])lown  down  in  1860. 

Fallen  Monarch,  fell  probably  fifty  or  more  years  ago. 

Twenty-live  standing"  trees  in   tiie   Stanislaus  grove  are  named  as 
follows : 

Names  of  big  trees  in  fSfanislaus  grove,  California. 

Columbus. 

New  York. 

Correspondent 

Fred. 

Electra. 

Ohio. 

Grand  Hotel. 

Smith's  Cabin. 

General  Custer. 

Sir  Francis  Hucks. 

Dr.  J.  W.  Dawson. 

Two  Lovers. 

Massachusetts. 

General  Garfield. 

Hancock. 

Grover  Cleveland. 

Mrs.  Grover  Cleveland. 

Cyclops. 

Palace  Hotel. 

jKnight  of  the  Forest. 

The  Three  Graces. 

Noah's  Ark.  ' 

The  notable  fallen  tree  of  this  grove  is  Old  Goliath. 

The  big  tree  is  always  associated  with  yellow  pine,  sugar  pine,  white 
fir,  and  incense  cedar,  but  more  commonly  with  sugar  pine  and  white 
fir.  Clusters  of  two  to  four  trees  are  frequent,  and  often  sev^eral  of 
these  are  found  in  close  proximity,  but  in  general  the  big  tree  is  much 
more  scattered,  and  forms  from  1  to  3  per  cent  of  the  total  stand. 
The  forests  in  which  it  occurs  are  somewhat  denser  than  elsewhere  in 
the  middle  timber  belt,  a  fact  which  is  accounted  for  by  the  exception- 
ally rich,  deep  soil  and  the  protected  sites  where  the  big  tree  grows  ^ 
(see  PL  CII,  A  and  IJ).  Conditions  elsewhere  similar  to  these  are  condu- 
cive to  the  greatest  density  of  the  same  pines  and  fir,  which  are  here 
associated  with  the  big  trees. 

The  big  tree  of  these  groves  grows  on  northern,  southern,  and  wes^ 
ern  slopes  of  gentle  incline,  and  also  in  the  inclosed  broad  shallow  val- 
leys.    The  soil  is  a  deep,  rich,  sandy  loam,  with  considerable  humus 
on  the  lower  levels  of  the  tracts.     Toward  the  outskirts  of  the  groves, 
especially  on  higher  ground,  the  soil  grows  poorer  and  drier,  and  the 

21  GEOL,  PT  5 34: 
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I>ig  trees  orow  seurcer,  ^^hile  yellow  i)ine  and  incense  cedar  become 
uu)n^  common.  Frequent  tires  and  extensive  grazing  in  the  Stanislaus 
grove  have  ivduced,  and  in  some  parts  destroyed,  the  natural!}'  thick 
ground  cover  of  underbrush  and  her})aceous  plants.  In  the  Cala- 
veras grove,  however,  the  protection  from  tin*  and  the  exclusion  of 
grazing  during  the  last  thirty  or  forty  years  have  preserved  in  this 
forest  the  most  perfect  ground  cover  of  low  woody  and  herbaceous 
plants  (see  PI.  CIJ).  As  a  result,  the  top  layers  of  deep  humus  and 
earth  are  moderately  moist,  even  in  the  driest  months;  while  100 
3'ards  outside,  where  fires  are  frequent  and  the  forest  land  is  over- 
grazed, there  is  no  humus  and  the  soil  is  dry  and  dusty.  The  forest 
conditions  of  these  two  tracts  are  therefore  markedly  dili'erent.  The 
Calaveras  tract  represents,  through  its  long  protection,  probably  the 
onlv  bit  of  strictlv  virgin  forest  an v where  in  the  Sierra.  The  Stan- 
islaus  tract  approaches  nearest  to  these  conditions  of  an}^  other  body 
of  forest  in  the  region  examined.  The  vigorous  midergrowth  which 
persists  in  parts  of  this  forest,  even  under  the  trying  conditions  of  an 
open  stock  range,  is  due  almost  entirely  to  the  small  but  continuous 
flow  of  water  during  the  dry  season.  It  is  evident,  therefore,  that  had 
this  grove  been  rigidW  protected  the  luxuriousness  of  its  forest  growth 
would  have  far  surpassed  that  seen  at  present  in  the  Calaveras  grove. 

The  trunk  of  the  big  tree  has  an  enormous  swell  at  the  ground. 
This  sw^ell  is  2  to  8  feet  greater  than  the  diameter  at  6  feet  from  the 
ground.  The  trunk  above  the  swell  is  also  rather  strongly  conical, 
often  showing  a  decrease  in  diameter  of  from  0  to  12  inches  or  more 
in  every  16  feet.  The  length  of  clear  pole  varies  from  100  to  180  feet; 
occasionally  two  or  three  branches  may  be  scattered  over  this  length. 

As  might  be  expected,  the  Calaveras  grove  big  trees  are  less  dam- 
aged by  fire  or  wind,  or  other  agencies  than  those  in  the  Stanislaus 
forest.  Onty  a  few  of  the  former  bear  fire  marks,  which  do  not,  how- 
ever, disfigure  the  trees  badly.  The  damage  from  fire  occurred  many 
years  ago.  The  largest  tree  in  the  grove  is  dead,  but  still  standing. 
The  bark  was  stripped  ofi'  in  the  early  fifties  to  a  height  of  about  116 
feet,  and  sent  to  England  for  exhibition  purposes.  The  peeled  tl*urdv 
appears  to  be  perfectly  sound  throughout. 

A  greater  number  of  the  Stanislaus  grove  ])ig  trees  bear  fire  marks 
than  do  those  of  the  Calaveras  grove.  The  damage  is  also  greater 
and  more  conspicuous;  in  one  or  two  trees  the  fire  has  hollowed  out 
immense  cavities.  Moreover,  considerable  burning  has  taken  place  in 
recent  years. 

The  following  table  of  measurements  shows  the  range  of  height  and 
diameter  growth  for  trees  in  the  Calaveras  grove,  and  will  also  serve 
to  illustrate  the  dimensions  of  trees  in  the  Stanislaus  grove.  The  trees 
of  the  two  groves  are  altogether  (tuite  similar  in  size  and  appearance. 
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Tabic  showing  diameter  and  height  of  big  trees  in  the  Calaveras  grove. 


Tree 
No. — 


1 
2 

3 
4 
5 
6 
/ 

8 

9 

10 


Diameter  6 

feet  above 

ground. 

Height. 

Tree 
No. — 

Feet. 

Feet. 

9.0 

235 

11 

9.0 

251 

12 

9.5 

260 

13 

10.0 

237 

14 

10.0 

243 

15 

10.0 

261 

16 

10.5 

248 

17 

11.0 

255 

18 

11.0 

260 

19 

12.0 

248 

20 

Diameter  6 

feet  above 

ground. 


Feet. 
12.5 
12.5 
13.0 
13.5 
14.0 
14.0 
14.0 
14.5 
15.0 
15.0 


1 

Height. 

Tree 

No.  — 

Feet. 

250 

21 

266 

22 

286 

23 

320 

24 

259 

25 

265 

26 

269 

27 

278 

28 

285 

29 

307 

30 

Diameter  6 

feet  above 

ground. 


Feet. 
15.0 
15.5 
15.5 
15.5 
16.0 
16.0 
16.5 
16.5 
16.5 
19.5 


Height. 


Feet. 
325 

268 
272 
289 
262 
275 
266 
268 
288 
315 


It  is  at  present  very  difficult  to  determine  the  age  of  big  trees  in 
these  groves.  With  the  exception  of  a  weather-beaten  section  of  the 
tree  cut  down  in  the  Calaveras  grove  in  1853,  there  is  no  available 
material  on  which  to  base  age  determinations.  The  diameter  of  the 
stump  of  this  tree  measured  27  feet  inside  the  bark  and  the  age  of  the 
tree  is  about  1,300  years.  Mr.  John  Muir  states  that  a  tree  of  similar 
diameter  cut  down  in  the  Kings  River  grove  was  2,200  years  old.  He 
also  mentions  another  tree  of  the  same  grove  as  being  4,000  years  old, 
and  probabh^  older,  as  all  the  rings  could  not  be  clearly  counted. 
Probably  none  of  the  Calaveras  or  Stanislaus  grove  trees  are  older  than 
this,  and  most  likely  the  majority  are  under  2,600. 

The  big  tree  is  not  being  reproduced  at  all  in  the  Calaveras  grove, 
and  at  only  two  points  in  the  Stanislaus  forest.  Here  the  young 
growth  occurs  in  small,  dense  patches  covering  about  one-fourth  of 
an  acre.  The  seedlings  are  from  2  inches  to  4  feet  high,  and  the  sap- 
lings are  from  10  to  30  feet  high.  They  have  sprung  up  in  open  places 
almost  completely  shaded  by  old  big  trees,  sugar  pines,  and  white 
firs.  The  soil  has  a  deep  humus  and  is  constantly  and  thoroughly 
moist.  A  barrier  of  fallen  timber  has  doubtless  for  a  number  of  years 
prevented  the  large  herds  of  cattle  which  roam  this  forest  from  tramp- 
ling the  younger  seedlings  to  death.  All  the  j^oung  trees  are  vigorous 
and  growing  rapidly. 

The  drier  soil  conditions  of  the  Calaveras  grove  account  for  the  lack 
of  recent  reproduction.  Judging  from  the  large  amount  of  soil 
moisture  attending  reproduction  in  the  Stanislaus  grove,  it  is  perfectly 
evident  that  the  soil  of  the  Calaveras  grove  is  too  dry  to  stimulate 
germination;  otherwise,  young  trees  would  be  found.  The  production 
of  seed  appears  to  be  abundant,  and  30  to  40  per  cent  of  the  seed  ex- 
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amiiKul  was  o-ood.  TIkm'c  has  ])r()l)a))ly  Ixmmi  ho  reproduction  in  this 
oTOve  for  at  loast  forty  or  tiftv  years,  for  tlic  sinaHcst  trees  found  are 
no^y  18  to  24:  inches  in  diauietcM-. 

CALIFORNIA    BLACK    OAK. 

Of  the  reniainino'  sixteen  trees  found  in  the  niiddU^  timber  belt,  the 
California  lihick  oak  is  the  only  one  deserying  special  notice.  This 
is,  however,  entireh^  on  account  of  its  large  size  and  frecpient  occur- 
rence. Its  poor  form  and  inferior  wood  make  it  a  tree  of  no  economic 
value.  It  is  more  conspicuous  as  an  associate  of  yellow  pine  and 
incense  cedar  than  an}^  of  the  other  large  trees.  The  altitudinal  range 
is  from  1,500  to  6,500  feet,  while  it  occurs  most  commonly  and  of 
largest  size  betw^een  elevations  of  3,500  and  4,500  feet.  At  the  lower 
and  higher  elevations  mentioned  this  oak  is  usually  rare  and  of  small 
size.  In  its  middle  range  it  forms  5  to  10  per  cent  of  the  total  stand. 
In  man}^  localities,  however,  small  areas  may  be  found  where  this  tree 
constitutes  one-half  or  more  of  the  forest  growth.  Such  areas  are 
frequent  on  dry,  rocky  benches  of  the  southern  and  western  slopes  of 
river  can3^ons,  and  also  on  the  gravelly  summits  of  the  low  mountains 
within  the  yellow-pine  belt. 

In  its  greatest  abundance  the  California  black  oak  occurs  only  in  an 
open  stand,  and  being  of  short  stature  its  presence  is  lost  sight  of  in 
general  views  of  the  prevailing  coniferous  growth.  It  is  conspicuous 
onW  in  a  careful  examination  of  the  forest.  The  usual  height  is  from 
40  to  50  and  exceptionally  TO  feet.  The  diameter  ranges  from  1  to  2J 
feet,  while  occasional  old  trees  are  3  to  4  feet  in  diameter  (see  PL 
CIII).  Large  trees  are  150  to  200  years  old.  The  trunks  are  uni- 
formly short  and  very  crooked;  the  crowns  are  broad  and  composed  of 
a  few  large  sprawling  limbs.  The  wood  being  brittle,  the  tops  of  the 
trees  are  frequently  broken  by  winds,  and  as  a  result  the  trunks  of 
the  majority  of  old  trees  are  hollow  or  decayed.  Many  of  these  are 
blown  down  or  broken  oil. 

The  reproduction  of  this  species  is  very  persistent  and  abundant 
throughout  its  range.  Frequent  surface  iires  damage  or  kill  the  seed- 
lings down  to  the  ground,  but  rarely  injure  the  strong  deep  roots, 
which  spi-out  vigorously  from  year  to  year,  until  one  shoot  grows 
large  enough  to  survive  burning.  The  hard,  thick  bark  of  even  young 
trees  endures  considerable  scorching  without  damage  to  the  tree. 

Rare  or  Unimportant   Trees. 

The  remaining  trees  of  the  middh^  tim])er  l)elt  are  coni])aratively 
raic,  being  confined  in  their  range  either  to  the  ])ottoms  of  canyons  or 
to  other  similarly  restricted  localities.  With  few  exce})tions,  they 
are  of  small  size,  and  few  are  of  economic  value.     Together,  however, 
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they  form  a  low  protective  forest  cover,  chiefl}'  broadleaf  in  character, 
in  localities  where  conifers  are  least  abundant.  Brief  notes  are  given 
for  the  more  conspicuous  or  otherwise  notable  species. 

CANYON    LIVE    OAK. 

The  canyon  live  oak  is  the  largest  of  these  trees,  and  the  most 
widely  distributed.  It  is  scattered  through  all  canyons  from  1,500  to 
6,000  feet  elevation,  and  occasionally  ascends  low  mountain  ridges  and 
spreads  over  high,  broad  valleys.  The  largest  trees  occur  between 
about  3,000  and  5,000  feet  elevation.  It  is  a  low,  broad-crowned  tree 
with  huge  branches  extending  from  a  trunk  4  to  8  feet  in  length.  The 
trunks  are  1  foot  to  sometimes  4  feet  in  diameter. 

OREGON    MAPLE. 

The  Oregon  maple  is  the  next  most  widely  distributed  species,  and 
the  only  one  of  its  kind  in  the  middle  belt.  It  is  mostlv  a  low,  verv 
crooked  tree,  occurring  sparingly  near  streams  or  in  the  bottoms  of 
canyons,  at  elevations  between  2,000  and  4,500  feet.  Occasionally  it 
forms  the  principal  tree  growth  for  short  distances  along  small  streams. 
The  short  crooked  trunks  are  8  to  20  inches  in  diameter. 

PACIFIC    DOGWOOD. 

Pacific  dogwood  is  a  small  tree,  sparsely  but  generally  distributed 
between  elevations  of  3,000  and  5,000  feet.  It  is  partial  to  deep  shade 
and  moist  soils  in  the  vicinity  of  small  streams  and  coves.  The  com- 
mon size  is  10  to  20  feet  high  and  2  to  8  inches  in  diameter. 

BLACK   COTTONW^OOD. 

Black  Cottonwood  grows  along  streams,  or  less  commonly  near  the 
shores  of  large  lakes.  It  appears  rather  abundantly  at  several  points 
in  the  bottoms  of  the  larger  river  canyons.  The  growth  is  rarely  con- 
tinuous for  any  considerable  distance,  but  more  often  groups  or  small 
patches  of  trees  are  widely  scattered.  Its  range  in  altitude  is  from 
3,000  to  6,500  feet.  Where  most  abundant  the  trees  form  dense 
patches  down  to  the  water's  edge,  to  the  exclusion  of  other  trees. 
Here  the  trunks  are  straight  and  clear  of  branches  for  15  to  20  feet. 
The  largest  trees  are  25  to  35  feet  high  and  10  to  24  inches  in  diameter. 

WHITE    ALDER. 

White  alder  is  nowhere  abundant,  but  frequent  on  streams  between 
elevations  of  2,000  and  5,000  feet.  In  a  few  instances  it  descends  on 
small  streams  to  1,000  feet.  It  usually  grows  close  to  the  water  and 
in  a  more  or  less  continuous  fringe  for  a  considerable  distance.  It  is 
especially  at  home  in  a  wet  soil,  and  occasionally  quarter-acre  patches 
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of  pure  growth  occur  in  wet  i)ogoy  creek  bottoms.  The  trees  are  lio 
to  30  feet  hioh  and  <')  to  !^0  inches  in  diameter.  Th(^  trunks  are  short, 
straight,  and  nuich  ))ranch(Hl,  somewhat  resem))ling  a  l)eech. 

MADRONA. 

The  main  range  of  the  madrona  lies  in  the  coast  region  of  California 
and  northward,  and  so  far  as  known  to  me  this  tree  has  never  been 
reported  from  any  locality  in  California  as  far  east  as  the  Sierras. 
The  madrona  occurs  rather  abundantly  in  a  few  localities  in  the  middle 
timber  belt  at  elevations  of  from  about  2,500  to  4,000  feet.  It  occurs 
in  the  moist  soil  of  shady  coyes,  on  small  streams,  or  in  dry,  clayey 
and  gravelly  soils  of  low  slopes,  here  mingled  with  yellow  pine. 
Almost  pure  growths  of  several  acres'  extent  occur  on  low  slopes  and 
in  bottoms.  It  was  found  in  greatest  abundance  on  the  headwaters 
of  Suttei*,  Pioneer,  Mill,  and  Jesus  Maria  creeks.  It  was  found  also, 
but  less  abundantly,  on  Empire  Creek,  between  Garden  Valley  and 
Georgetown,  and  on  Otter  Creek  (tributary  to  Middle  Fork  of  Ameri- 
can River).  Large  trees  are  crooked  and  scraggy,  ranging  in  height 
from  30  to  40  feet,  and  in  diameter  from  12  to  20  inches„  It  forms  a 
dense  shade  in  pure  growth,  and  appears  to  spread  and  hold  its  own 
in  the  densest  thickets  of  yellow  pine.  It  sprouts  vigorously  from 
stumps  when  cut,  and  also  from  the  roots  when  the  trees  are  burned 
to  the  ground. 

TAN-BARK    OAK. 

The  range  of  this  tree  appears  to  be  limited.  Although  occurring 
rather  abundantly  where  discovered,  it  was  found  in  only  a  few  local- 
ities at  altitudes  ranging  from  3,000  to  5,000  feet.  These  are  on  the 
west  slope  of  Tunnel  Hill,  on  the  headwaters  of  Otter  Creek,  on  Pilot 
Creek,  in  the  vicinity  of  Deep  Canyon  and  Mutton  Canyon;  also  in 
Big  Iowa  Canyon  (tributary  to  South  Fork  of  American  River).  It 
grows  in  dr}^  sandy  and  gravelly  soils  on  exposed  slopes,  and  fre- 
quently in  deep,  shad}^  coves  and  canyons.  Rarely  more  than  two  or 
three  trees  occur  together.  It  is  a  low,  much-branched  tree,  the  trunk 
dividing  near  the  ground  into  large  branches.  The  height  is  under 
30  feet,  and  the  diameter  is  from  6  to  18  inches. 

The  low,  ))ushy  variety  of  this  species  {Q.  de7isiflora  var.  ecliinoideH) 
forms  thickets  on  the  north  slope  of  Rubicon  River  Canyon  at  4,000 
to  4,500  feet  elevation. 

CALIFORNIA    SCRUB   OAK. 

The  California  scrub  oak  completes  the  list  of  oaks  found  in  this  belt. 
It  is  a  slender,  shrubby  species,  G  to  15  feet  high,  forming  small 
thickets  near  the  bottoms  of  canyons.  It  was  seen  at  elevations  of 
2,600  to  3,000  feet  on  the  headwaters  of  Esperanza  Creek  (tributary 
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to  North  Fork  of  Calaveras  River)  and  on  San  Antonio  and  Indian 
Creek  (tributaries  to  South  Fork  of  Calaveras  River). 

SHORT-FLOWER   MAHOGANY. 

The  short-liower  mahogany  is  a  rare  shrubby  tree  seen  only  on  the 
south  slope  of  Indian  Creek  Canyon,  near  the  headwaters,  at  3,000 
feet  elevation. 

COFFEE  BERRY. 

The  coffee  berr}^  ( Cascara  sagrada)  is  a  rather  common  shrub,  -i  to 
6  feet  high,  and  occasionally  occurs  as  a  slender  tree  10  to  20  feet 
high  on  dry,  gravelly,  and  rocky  slopes  and  summits,  at  elevations 
from  1,500  to  6,000  feet.  It  is  most  abundant  between  2,500  and 
4,000  feet  elevation,  and  is  a  frequent  associate  of  the  shrubby  man- 
zanita. 

WESTERN    CHOKECHERRY. 

The  western  choRecherry  is  a  rare,  slender  tree  seen  in  the  canyon 
of  the  South  Fork  of  American  River  at  an  elevation  of  4,000  feet 
and  also  on  the  north  slope  of  Mokelumne  River  at  2.500  feet  elevation. 

PACIFIC    PLUM. 

The  Pacific  plum  is  also  a  rare  tree  of  shrubby  habit,  forming  small 
thickets  on  dry  slopes  of  can^^ons  at  elevations  of  3,000  to  4,000  feet. 
It  was  seen  on  the  headwaters  of  Camp  Creek  (tributary  of  North 
Fork  of  Cosumnes  River)  and  at  the  head  of  Pioneer  Creek  (tributary 
of  Sutter  Creek). 

CALIFORNIA    TORRE YA. 

This  species  is  exceedingly  rare,  if  it  is  not  the  rarest  in  the  region. 
Only  16  trees  were  seen.  These  were  in  the  canyons  of  the  following 
streams:  Empire  Creek  (tributary  of  South  Fork  of  American  River) 
at  2,500  feet  elevation;  north  slope  of  South  Fork  of  Mokelumne 
River  at  2,000  to  2,500  feet  elevation;  San  Antonio  Creek  (tributary 
of  South  Fork  of  Calaveras  River)  at  2,000  feet  elevation,  and  on 
South  Fork  of  Webber  Creek  at  3,000  feet  elevation.  They  are  small, 
straight  trees,  10  to  30  feet  high,  with  branches  down  to  the  ground, 
and  thrive  in  the  densest  shade  of  yellow  pine,  cedar,  and  red  fir.  A 
few  seedlings  were  found  near  one  group  of  trees  only.  The  repro- 
duction of  this  species  is  apparently  very  limited,  owing  to  the  fact 
that  being  dioecious  only  a  part  of  the  trees  bear  fruit;  and  this,  too, 
is  produced  sparingly. 

PACIFIC    YEW. 

The  Pacific  yew  is  also  comparatively  rare  and  isolated.  It  occurs 
in  the  deepest  shade  of  i-ed  fir,  white  fir,  and  incense  cedar,  in  moist 
soil  along  small  streams,  and  in  ravines  and  narrow  coves.     Only  a 
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few  tivos  (H'cur  in  each  locality,  and  these  \ivv  coininonly  low  and 
\vi(Ud\  i)ran('hiMl  to  the  <iroiind.  The  lici^lit  is  from  1()  to  20  feet  and 
the  dianictc!-  is  from  r>  to  1(>  incdics.  Moderate  rei)r()ducti()n  was  seen 
ncnir  ii'roiips  of  these  trees.  The  hx-alities  in  which  this  species  was 
found  are  as  follows:  Vicinitv  of  Mutton  Canvon  and  Dchmj  Canyon 
(branches  of  Pilot  Creek,  a  tributary  of  Rubicon  River)  at  4,000  feet 
(devation;  l^i<»-  Iowa  Canyon  (tributary  of  South  Fork  of  American 
River)  at  :i.()(M)  feet;  luMid waters  of  Sly  l*ark  Crec^k  (tril)utary  of 
North  Fork  of  Cosumnes  River)  and  North  Fork  of  Webber  Creek, 
at  4,000  feet;  at  2.500  to  3,000  feet  on  th(^  headwaters  of  Cedar  Creek 
(tributary  same  river);  at  8,500  feet  on  C'lear  Creek  (tributary'  of 
AVebber  Creek);  headwaters  of  Mill  Creek  (tributary  of  North  Fork 
of  Mokelumne  River)  at  3.500  to  4,000  feet  elevation. 

Shrubs. 

Besides  the  trees  of  this  tim])er  belt,  there  are  several  large  shrubs, 
of  which  the  manzanita  {Arct(mtaph,ijl(>s  pungens)  is  the  most  conspic- 
uous. It  is  widely  distributed  on  all  dry  gravelly  slopes  at  elevations 
of  from  1,500  to  6,000  feet.  It  grows  abundantly  in  open  places 
among  yellow  pines,  and  quickly  takes  possession  of  exposed  slopes 
wherever  patches  of  forest  have  been  cut  or  burned  oil".  Here  its  stiff 
harsh  stems  form  almost  impenetrable  thickets  from  6  to  10  feet  high. 
Surface  fires  repeatedly  kill  the  growth  down  to  the  ground,  but  the 
roots  sprout  vigorously  and  continue  to  maintain  a  strong  protective 
cover,  which  is  important  on  steep  slopes.  In  localities  Avhere  the 
ground  is  not  too  constantly  ])urned  over  this  chaparral  does  not 
exclude  the  final  but  slow  recovery  of  the  land  by  conifers. 

UPPER  BELT. 

Abundant  and  Important  Trees. 

The  major  part  of  this  belt  is  made  up  of  three  conifers — the  lodge- 
pole  pine,  Jeffrey  pine,  and  California  red  fir.  The  white  hr  is  more 
or  less  frequent  at  the  lower  limit  of  the  belt,  but  even  here  nuist  be 
regarded  as  a  straggler  from  below.  The  other  conifers  and  broad- 
leaf  trees  of  the  belt  form  no  considerable  part  of  the  forests. 
Altogether  the  commercial  importance  of  this  forest  is  small,  except 
at  the  lower  limit,  where  most  of  the  large  timber  is  found  and  where 
also  this  timber  is  most  easily  accessible. 

t.od(jp:pole   pine. 

This  pine  is  widely  distributee!  between  elevations  of  0,000  and  0,800 
feet,  whil(*  the  ai'ea  of  greatest  a])undance  lies  between  (5,000  and 
8,500  feet.  A  few  trees,  however,  were  discovered  at  elevations  of 
3,500,  4,000,  and  5,000  feet.  These  stations  are  far  distant  and  in  no 
way  connected  with  the  wider  range  of  the  species,  and  nuist,  there- 
for(%  be  considered  mei'e  ()ut])osts.     The  lodgc^poh^  pine  occurs  most 
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abundantly  in  pure  growth  on  the  margins  of  mountain  meadows.  On 
higher  ground  it  is  associated  more  or  less  with  Jeffrey  pine,  Cali- 
fornia red  fir,  western  white  pine,  and  occasional!}^  with  black  hem- 
lock, here  forming  50  per  cent  of  the  stand.  The  forests  of  pure 
growth  are  rather  dense  (100-150  trees  to  the  acre),  but  in  mixture  on 
higher,  rocky,  broken  ground  the  stand  is  open  and  often  scattered 
(40  to  50  trees  per  acre).  This  tree  shows  a  remarkable  adaptation  to 
widely  different  soil  conditions  and  site.  It  thrives  best  in  the  mea- 
dow  bottoms,  but  spreads  persistently  over  low  rock}^  ridges  and 
stretches  of  high  granite  plateaus,  establishing  itself  everywhere  in 
crevices  and  pockets.  The  trunk  form  is  poor,  though  moderately 
cylindrical,  and  is  altogether  much  inferior  to  that  produced  in  the 
Rocky  Mountain  range  of  this  species.  Except  in  patches  of  the 
densest  stand,  the  trunks  bear  large  limbs  down  to  the  ground.  The 
height  is  from  30  to  80  feet,  with  diameters  ranging  from  11  to  39 
inches;  diameters  from  11  to  21  inches  are  most  common.  On  the 
high,  wind-swept  sites  at  the  upper  limits  of  distribution  the  trunk 
becomes  very  short,  in  fact  the  form  is  reduced  to  a  sprawling  shrub 
under  2  feet  in  height.  The  age  of  the  largest  trees  is  from  100  to 
150  vears. 

The  reproduction  of  lodgepole  pine  is  everywhere  abundant  and 
most  persistent.  Dense  thickets  of  young  trees  and  seedlings  are  com- 
mon wherever  there  is  soil,  and  are  always  present  in  crevices  and 
pockets  where  the  tree  occurs  on  granite.  Patches  of  fire-killed  tim- 
ber are  replaced  in  a  few  years  by  reseeding  from  cones  on  the  dead 
trees,  the  cones  being  rarely  destroyed  by  surface  fires.  A  notable 
difference  between  the  Sierra  and  Kockv  Mountain  form  of  this  tree  is 
that  cones  of  the  former  usually  open  and  shed  their  seed  during  the 
same  vear  thev  mature.     Mature  cones  of  the  Kockv  Mountain  lodpfe- 

ft.  •>  ft  ^5 

pole  pine  are  likely  to  remain  closed  for  several  seasons  before  opening. 

CALIFORNIA    RED    FIR. 

The  California  red  fir  is  one  of  the  three  conspicuous  trees  in  the 
upper  timber  belt,  and  is  also  the  fir  most  commonly  met  with. 
Although  generally  distributed,  the  bulk  of  this  timber  occurs  in  for- 
ests more  or  less  separate  from  those  of  lodgepole  and  Jeffrey  pine. 
The  altitudinal  range  is  between  6,000  and  8,500  feet,  and  the  prevail- 
ing growth  lies  between  6,500  and  7,500  feet.  Its  occurrence  at  levels 
between  5,000  and  6,000  feet  is  straggling.  Forests  of  pure  growth 
are  frequent  on  the  soil-covered  lava-rock  benches  on  the  eastern,  south- 
ern, and  western  slopes  of  the  larger  mountain  peaks  and  ranges. 
Interspersed  with  such  areas  are  those  with  a  mixed  forest  of  lodge- 
pole pine,  Jeffrey  pine,  silver  pine,  and  black  hemlock,  in  which  the 
California  red  fir  forms  -10  to  50  per  cent  of  the  stand.  The  forests  of 
pure  growth  are  usually  of  considerable  extent  and  uniformly  so  dense 
as  to  exclude  all  undershrubs.     In  this  respect  these  fir  forest.s  are 
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exooptional  foi*  the  entire  territory,  as  no  other  timber  tree  produees 
so  dense  a  stand.     The  mixed  orrowths  are  more  open. 

The  trunk  form  of  this  species  at  th(^  lower  levels  of  its  range  is  cjdin- 
drieal,  a!id  the  shafts  are  r(Mnarka))ly  sti-aight  and  clear  of  branches 
for  40  to  (U)  feet  or  more.  At  the  middle*  and  upper  levels  of  distri- 
bution the  trunks  are  very  conical,  short,  and  invariably  strongly 
curved  at  the  base.  .  This  curve  in  th(*  trunk  is  traceable,  however,  to 
the  annual  bending  of  young  seedlings  to  the  ground  by  heavy  falls  of 
snow.  After  the  snow  is  gone,  the  young  trees  are  partially  straight- 
ened up  by  each  season's  upward  growth,  but  the  wide  curve  in  the 
stem  is  retained  and  becomes  a  marked  feature  in  the  mature  trunk. 
The  height  of  this  tir  is  from  80  to  175  feet,  with  diameters  ranging 
from  12  to  60  inches.  In  the  area  of  greatest  abundance  the  common 
sizes  are  100  to  140  feet  in  height  and  24  to  40  inches  in  diameter. 
The  largest  dimensions  are  attained  by  scattered  trees  at  the  lowest 
limit  of  distribution,  while  the  smallest  trees  are  found  at  the  upper 
limit.     The  agfe  of  mature  trees  is  from  250  to  300  vears. 

The  reproduction  of  this  fir  is  exceedingly  abundant.  The  smallest 
openings  made  in  high  iir  forests  is  promptly  filled  by  seedlings.  The 
shade  endurance  of  seedlings  under  such  conditions  is  very  great. 
Frequently  they  remain  suppressed  for  10  to  20  years  and  are  no  more 
than  2  or  3  feet  high.  The  remarkable  capacity  of  California  red  Iir 
for  re-covering  large  denuded  areas  is  seen  where  fire  and  excessive 
grazing  have  left  the  gravelly  soil  bare  and  dusty.  Here,  if  by  acci- 
dent those  spots  are  undisturbed  for  several  3  ears,  this  fir  springs  up 
in  the  closest  possible  stand,  and  the  young  trees  grow  rapidly,  reach- 
ing a  height  of  8  to  10  feet  in  five  to  seven  years.  Their  thrift3%  vigor- 
ous appearance  is  striking  (see  PL  XCV,  B),  Comparatively  speaking, 
this  fir  is  reproduced  more  plentifully  than  the  white  fir.  The  reasons 
for  this  appear  to  be  three— greater  seed  production,  more  soil  mois- 
ture, which  alone  insures  full  germination  of  the  seed,  and  less 
destruction  h\  fire.  There  is  one  other  advantage  which  this  tir  has 
over  the  white  fir.  A  smaller  percentage  of  California  red-fir  seed  is 
eaten  bv  rodents  than  of  white-fir  seed,  a  fact  which  is  accounted  for 
because  these  animals  are  far  more  abundant  in  the  yellow-pine  belt, 
where  the  white  fir  abounds,  than  in  the  higher  range  of  the  Califor- 
nia red  fir. 

JEFFREY    PINE. 

This  pine  has  been  full}^  discussed  as  a  tree  of  limited  occurrence  in 
the  middle  tiinber  ])elt,  where  the  small  production  of  useful  tim- 
ber gives  the  tree  its  only  connnercial  importance. 

WIIITF    FIR. 

Th(*.  white  Iir,  which  is  fully  described  as  a  principal  species  of  the 
middle  or  yellow-pine  timber  belt,  is  mentioned  in  the  ])resent  connec- 
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tion  only  as  a  species  irregular  in  its  extension  into  the  upper  timber 
belt.  It  occurs  here  very  sparingly  and  is  usually  associated  only  with 
California  red  fir.  There  appears  to  be  great  irregularity  in  the 
extension  of  this  fir  into  the  upper  belt,  the  extension  consisting  in 
isolated  trees  or  small  groups. 

Rare  or  Unimportant  Trees. 
WESTERN    WHITE    PINE. 

Western  white  pine  is  rather  rare  but  widely  distributed  between 
6,500  and  9,400  feet  elevation,  being  most  frequent  between  7,000  and 
8,500  feet.  It  appears  as  scattered  individuals,  or  at  most  several 
trees  together,  associated  with  California  red  fir  and  black  hemlock, 
or  less  frequently  with  lodgepole  pine.  In  rare  instances  small  areas 
of  mixed  forest  may  contain  5  to  15  per  cent.  On  very  rocky  exposed 
high  slopes  it  is  sometimes  conspicuous  in  being  about  the  only 
straggling  tree.  The  trees  are  gnarled  and  twisted  in  such  locations, 
becoming  greatly  stunted  at  the  extreme  upper  limit  of  distribution. 
The  trees  found  in  the  mixed  forests  of  lower  levels  are  generally  of 
good  timber  form,  the  trunks  being  straight,  cylindrical,  and  clear  of 
branches  for  30  or  40  feet.  The  height  of  such  trees  is  from  100  to 
140  feet  and  the  diameter  is  from  15  to  40  inches.  Isolated  trees  on 
high  exposed  slopes  are  rarely  over  50  feet  in  height,  but  frequently 
30  to  50  inches  in  diameter,  the  limbs  on  these  trees  extending  nearly 
to  the  ground.     Mature  trees  are  160  to  225  years  old. 

Very  little  reproduction  of  the  species  was  observed,  although  both 
the  forest  grown  and  other  trees  bear  seed  plentifully.  Only  a  few 
scattered  seedlings,  from  6  inches  to  3  feet  high,  are  found  near  trees 
in  the  mixed  forests,  and  still  more  rarely  are  seedlings  found  about 
trees  in  the  open.  The  sparse  reproduction  of  this  pine  is  in  marked 
contrast  with  that  of  the  prolific  lodgepole  and  Jefi'rey  pines,  and  indi- 
cates the  much  smaller  capacity  of  this  tree  to  multiply  even  under 
apparently  favorable  conditions. 

But  for  the  very  limited  supply  of  this  timber,  its  excellent  quality 
in  mixed  forests  would  give  the  species  great  commercial  Importance 
as  a  timber  tree. 

BLACK   HEMLOCK. 

Black  hemlock  is  a  strictly  subalpine  tree,  confined  chiefly  to  north- 
ern slopes  at  elevations  between  6,900  and  9,400  feet.  It  is  generally 
distributed  within  these  limits  and  associated  often  with  lodgepole 
pine  only,  or  with  western  white  pine,  lodgepole  pine,  and  California 
red  fir;  while  in  its  highest  range  it  occurs  in  small  patches  by  itself, 
interspersed  with  those  of  white-bark  pine.  The  mixed  growths  of 
lower  levels  are  usually  low,  rather  thin  forests,  entirely  protective 
in  character,  largely  on  bare,  broken  lava  rock  or  granite.  Mixed 
with  lodgepole  pine  it  grows  also  on  the  mucky  borders  of  subalpine 
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meadows  iiiul  hikes  (see  PI.  CV,  B).  Black  heinloek  is  most  abundant 
between  7,000  and  8,500  feet  elevation.  Within  this  area  the  hcndoek 
sometimes  forms  from  10  to  25  per  cent  of  the  total  stand.  At  the 
highest  and  lowest  limits  of  distril)ution  the  occurrence  of  this  species 
is  irret»ular  and  at  wide  intervals.  The  common  trunk  form  is  rather 
strono'ly  conical  and  the  stem  bears  branches  quite  to  the  ground.  A 
few  of  the  larger  trees  in  protected  gulches  or  on  benches  ai'e  fairly 
cylindri(;al.  and  the  trunks  are  clear  of  branches  for  20  feet  to  30  feet. 
The  trunks  are  never  quite  straight,  being  slightly  curved.  The 
height  is  from  25  to  90  feet,  the  prevailing  height  being  30  to  50  feet. 
Diameter  measurements  are  from  12  to  32  inches,  but  the  latter  dimen- 
sion is  rather  rare.  The  age  of  low  timber  in  open  forests  on  rocky 
sites  is  from  80  to  150  years,  and  that  of  larger  trees  in  denser  growth 
in  protected  localities  is  from  160  to  190  years.  The  largest  trees  of 
the  open,  exposed  forests  are  often  uprooted  by  high  winds,  a  fact 
w^hich  may  account  for  the  general  absence  of  old  trees  in  this  type  of 
forest,  while  large  trees  in  protected  localities  are  less  commonly 
destro3^ed  b}^  storms. 

Black  hemlock  is  reproduced  plentifully  throughout  the  major  part 
of  its  distribution,  the  extreme  upper  limits  of  range  being  the  excep- 
tion to  this,  here  showing  only  occasional  reproduction.  Numerous 
small  seedlings  and  patches  of  young  trees  3  to  10  feet  high  are  present 
everywhere  among  the  older  trees.  The  old  and  even  half-grown  trees 
bear  large  crops  of  cones  which  yield  an  abundance  of  seed,  and  the 
high  range  of  the  tree  on  northern  slopes  usually  insures  to  the  fallen 
seed  more  prolonged  moisture  conditions  than  are  available  to  species 
prevailing  on  the  dryer  southern,  eastern,  and  western  slopes. 

The  black  hemlock  has  no  commercial  value,  but  is  an  important 
concomitant  of  protective  forests  on  and  near  the  extreme  headwaters 
of  the  larger  streams  or  their  tributaries. 

WESTERN   JUNIPER. 

This  is  a  tree  of  high  altitudes  and  of  exposed  situations.  It  is 
nowhere  abundant,  but  is  frequent  as  a  scattered  tree  on  bare  granite- 
rock  slopes  and  low  summits  between  7,000  and  8,500  feet  elevation. 
On  some  of  the  mountain  ransfes  it  is  more  common  on  southern  than 
on  othcu'  slopes,  yet  elsewhere  it  is  found  on  eastern  and  western 
exposures  also.  The  western  juniper  never  forms  a  close  stand. 
Single  trees,  or  clumps  of  two  or  three  trees  very  close  together, 
occur  at  rather  wide  intervals,  at  most  not  averaging  more  than  three 
trees  to  the  acre  (see  Pis.  XCVI,  B,  and  XCVll,  B).  Its  principal 
associate  is  the  similarly  scattered  Jeffrey  pine.  In  the  more  exposed 
situations  the  trees  are  low  and  of  disproportionately  large  diameter. 
The  tops  are  f  requ(Mitly  ])roken  })y  storms,  but  the  trees  are  so  strongly 
rooted  in  the  crevices  of  rock  that  few  are  ever  uprooted.  Occasional 
protected  gulches  have  much  taller  and  better  proportioned  trees.     The 
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height  gTowth  is  from  20  to  30  feet,  and  in  rare  instances  35  to  ^0 
feet,  with  diameters  from  2  to  4  feet.  The  trunks  are  very  irregular 
in  form,  usually  having  prominent  broad  ridges  and  being  widely 
buttressed  at  the  base.  Stout  branches  are  borne  nearly  down  to  the 
ground,  leaving  little  or  no  clear  trunk. 

The  reproduction  of  this  juniper  is  sparing,  but  young  trees  and 
seedlings  are  nearly  always  to  be  found  in  numbers  quite  propor- 
tionate to  the  stand  of  mature  trees.  There  is  evidence  in  this  and 
in  the  profusion  of  berries  borne  that  this  species  holds  its  own. 
It  is  a  tree  of  '"o  economic  importance,  however,  and  because  of  its 
scattered  growth  contributes  very  little  to  the  protective  forest  cover 
of  the  high  mountains. 

WHITE-BARK    PINE. 

This  pine  has  the  most  limited  range  in  altitude  of  any  conifer  in 
the  upper  timber  belt,  but  reaches  a  higher  elevation  than  any  other 
tree  within  these  limits.  It  grows  among  broken  bare  rocks  and  in 
beds  of  disintegrated  granite  at  elevations  between  8,000  and  9,500 
feet,  forming  small  patches  of  stunted  and  storm-beaten  trees  with 
which,  except  at  the  upper  levels,  are  interspersed  groups  and  single 
trees  of  black  hemlock,  Western  white  pine  and  lodgepole  pine.  At 
the  upper  limits  of  its  distribution  the  white-bark  pine  is  the  only  tree 
and  is  the  one  which  fixes  the  timber  line  for  this  belt.  White-bark 
pine  grows  on  eastern,  southern,  and  western  slopes  only,  showing  no 
tendency  to  establish  itself  on  contiguous  northern  slopes,  even  at 
points  where  descent  to  such  locations  would  seem  natural. 

The  largest  trees  occur  at  the  lowest  levels  of  distribution,  while 
successively  smaller  trees  are  met  as  higher  levels  are  reached.  The 
form  of  this  species  found  at  and  near  timber  line  is  represented  by  a 
sprawling  mat  of  branches  lying  flat  on  the  rocks:  the  branches  often 
grow  to  great  length  from  a  trunk  less  than  a  foot  high.  Trees  of 
greater  height  can  not  withstand  the  terrific  winds  which  sweep  over 
these  high,  bare  slopes  and  summits. 

The  trunks  of  this  pine  are,  for  the  most  part,  crooked  and  twisted 
or  gnarled.  Occasional  trees  on  the  lower  levels  are  straight,  but 
these  still  show  in  their  conical  trunks  the  effects  of  exposure  to  heavy 
winds.  The  usual  height  of  the  largest  trees  is  from  8  to  20  feet,  with 
diameters  from  14  to  24  inches.  While  these  short,  sturdy  trees  gen- 
erally withstand  the  fierce  winds  and  the  falling  and  sliding  of  tons  of 
snow  and  ice,  many  trunks  are  uprooted  or  torn  asunder. 

The  reproduction  of  white-bark  pine  is  rather  scant3\  A  few 
stunted  seedlings  and  young  trees  can  be  found  near  the  patches  of 
old  trees;  but  more  often  seedlings  take  root  under  the  low  protecting 
branches  of  the  old  trees.  Those  be^^ond  this  shelter  are  so  constantly 
and  violently  swayed  b}^  wind  that  many  of  the  stems  are  gradually 
ground   off'  by  rubbing  against  sharp  particles  of    rock.      It  .is  evi- 
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dojit  from  this  difliculty  in  spreading,  that  the  existing  patches  of  this 
]>ine  have  been  (\sta])lish(Hl  after  a  liaixl  struggle.  Most  of  the  repro- 
duction being  within  these  groups,  the  latter  long  remain  narrowly 
circumseribed. 

OTHER    SPECIES. 

The  remaining  tr(H\s  of  the  upper  belt  are  so  insignificant  in  size  as 
to  deserve  only  passing  notice.  All  are  practicalh^  shrubs,  forming 
low,  tangled  thickets  along  small  streams  on  the  borders  of  moist 
meadows,  or  on  the  lower  edges  of  timber  belts  occupying  steep 
slopes.  In  this  the}'  are  useful  adjuncts  to  the  general  protective 
forest  cover  of  high  altitudes. 

The  smallest  and  the  least  abundant  of  these  species  is  the  dwarf 
maple  found  at  altitudes  between  5,000  and  7,500  feet,  and  mainly 
between  6,500  and  7,500  feet.  Its  slender  stems  are  2  to  10  feet  high, 
and  almost  prostrate  from  the  weight  of  heavy  snows.  The  aspen  is 
rather  widely  distributed  at  elevations  between  6,500  and  8,500  feet, 
only  occasional  patches  occur  at  5,000  feet  elevation.  The  small  stems 
are  rarely  over  10  or  15  feet  in  height,  and  in  the  majority  of  instances 
the  lower  part  of  the  trunk  is  greatly  twisted  or  coiled  and  nearly 
prostrate.  The  bitter  cherry  forms  dense  sprawling  thickets  in  local- 
ities similar  to  those  of  the  aspen,  and  is  fairh^  frequent  throughout 
the  same  range.  The  bent  and  semiprostrate  stems  are  6  to  12  feet 
high  and  2  to  6  inches  in  diameter.  The  paper-leaf  alder  is  also  a 
thicket-forming  species  confined  to  the  upper  courses  of  small  streams, 
boggy  places,  spring  heads,  and  the  moist,  mucky  borders  of  mead- 
ows.    It  occurs  at  6,000  feet  elevation,  but  is  abundant  only  between 


7,000  and  8,000  feet. 


Shrubs. 


Besides  the  small  trees  just  mentioned,  there  are  several  shrubs 
which  are  conspicuous  in  forming  a  low  thick  chaparral  cover  on  rock}" 
and  gravelly  summits  and  slopes  between  6,500  and  8,000  feet  eleva- 
tion. This  cover  is  of  considerable  importance  as  a  ground  protection, 
and  where  abundant  prevents  the  rapid  descent  of  water  on  steep 
slopes.  It  is  most  abundant  among  the  open  and  scattered  growth  of 
Jeffrey  pine,  lodgepole  pine,  and  juniper,  and  with  these  trees  consti- 
tutes the  sole  protection  of  the  upper  watersheds  (see  PI.  XCVI,  B). 
Large  areas  of  this  low  cover  are  freqi:ently  killed  to  the  ground  by 
fire,  but  the  roots  are  almost  never  injured,  so  that,  if  the  burning 
does  not  recur  within  two  or  three  seasons,  the  cover  is  replaced  by  a 
crop  of  new  shoots.  It  is  evident  in  certain  parts  of  these  brush-cov- 
ered areas,  that  the  existence  of  the  shrubs,  the  roots  of  which  break 
up  the  softer  rocks,  finally  make  it  easier  for  timber  trees  to  become 
esta))lished  than  would  otherwise  be  possible. 

The  most  important  of  these  shrubs  is  the  "deer  biush"  {Cemwthus 
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prostrattis  Benth.),  and  a  green-leafed  nianzanita  {Arctostaphylos)^  com- 
mon at  the  lower  levels,  and  Palmer  oak  (Quereus  vacciniifoUa  Kell.) 
and  chinquapin   {Castanopsis  clwysophyUa  minor  de  C),  abundant  at 


the  hio-her  elevations. 


RECAPITULATION. 


Table  showing  the  altitudinal  range  of  principal  trees  in  the  lower,  middle,  and  upper 

timber  belts. 


Species, 


LOWER    BELT. 

Gray  pine 

California  rock  oak 

MIDDLE    BELT 

Yellow  pine 

Incense  cedar 

Sugar  pine 

White  fir 

Jeffrey  pine , 

Red  fir 

Big  tree 

Calfornia  black  oak 

Canyon  live  oak 

Oregon  maple 

Pacific  dogwood 

Black  Cottonwood 

White  alder 

Madrona 

Tan-bark  oak 

Short-flower  mahogany . . 

Coffee  berry 

Western  chokecherry 

Pacific  plum 

Pacific  yew 

California  torreya 

UPPER    BELT. 

Lodgepole  pine 

California  red  fir 

Western  white  pine 

Black  hemlock 

Western  juniper 

White-bark  pine 

Aspen  


General  range. 


Feet. 
500  to  3,  000 


300  to  1 

000  to  6 
000  to  7 
000  to  7 
800  to  7 
000  to  8 
000  to  5 
600  to  5 
500  to  6 
500  to  6 
000  to  4 
000  to  5 
000  to  6 
000  to  5 
500  to  4 
000  to  5 
3 
500  to  6 
500  to  4 
000  to  4 
500  to  4 
000  to  3 


500 

000 
000 
000 
500 
500 
500 
000 
500 
000 
500 
000 
500 
000 
000 
000 
000 
000 
000 
000 
000 
000 


6,  000  to  9,  300 
6,  000  to  8,  500 
6,  500  to  9,  400 

6,  900  to  9,  400 

7,  000  to  8,  500 

8,  000  to  9,  500 
6,  000  to  8,  500 


Area  of  greatest 
abundance. 


Feet. 
1,  000  to  2,  000 
500  to  1,000 

3,  000  to  5,  000 
3,  500  to  5,  000 

3,  000  to  5,  000 

4,  000  to  5,  000 
6,  500  to  8,  500 
3,  500  to  5,  000 


3,  500  to  4,  500 
3,  000  to  5,  000 


4,  000  to  4,  500 


2,  500  to  4,  000 


6,  000  to  8,  500 

6,  500  to  7, 500 

7,  000  to  8, 500 
7, 000  to  8,  500 
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TIk^  tinibor  troos  of  o-reatost  commoivial  value  in  this  i-co-ion  are  the 
ycHow  pine,  Jeli'ory  pine,  su^*ar  pine,  white  tir.  red  tir,  and  ineense 
cedai".  Tiiese  supply  nearly  all  of  the  .sawed  tijul)er  and  all  of  the 
round  and  rived  luatcM'ial  used.  The  less  important  useful  trees  are 
the  t)'ray  pine,  live  oak,  California  black  oak,  lodgepole  pine,  and 
California  red  tir.  Together  with  several  of  the  above  more  valuable 
species,  these  timber  trees  supply  the  fuel,  fencing  material,  and 
round  loo-s  used  for  buildino-s. 

LUMBER. 

The  major  part  of  all  sawed  lumber  is  cut  from  3^ellow  pine  (includ- 
ing the  small  amount  of  available  Jeffre}"  pine).  This  is  supplemented 
to  a  considerable  extent  by  sugar  pine,  white  tir,  and  red  fir.  A  large 
proportion  of  the  lumber  sawed  consists  of  inch  boards  and  planking, 
and  to  a  less  extent  of  large-dimension  square  timber.  High  percent- 
ages of  the  best  grades  of  clear  stock  are  produced  by  all  these  trees. 
The  sugar  and  yellow  pines  furnish  the  greatest  quantities  of  clear 
lumber  and  are  used  most  widely  for  construction.  The  excellent 
quality  of  yellow  pine  fits  it  for  the  finest  interior  finish,  while  its 
strength  and  durabilit}^  make  it  applicable  for  general  construction. 

All  of  the  sawed  lumber  derived  from  the  forests  of  this  territory 
is  consumed  here,  principally  by  settlers  in  the  mining  and  agricul- 
tural districts,  a  very  small  amount  being  used  in  the  higher  wooded 
regions.  This  local  consumption  prevails  because  without  railroad 
facilities  the  lumber  can  not  be  placed  on  markets  outside  this  region 
at  prices  low  enough  to  compete  with  larger  lumber  manufacturers 
opsrating  in  territory  served  by  railroads.  The  chief  uses  made  of 
sawed  lumber  is  for  general  house  building  in  settlements,  and  also  for 
construction  at  gold-mining  plants,  where,  with  other  lumber,  con- 
siderable large  square  timber  is  consumed.  Very  little  round  timber 
is  used  at  the  present  time  for  houses  and  other  buildings,  except  for 
summer  cabins  in  the  high  mountains. 

All  lumber  is  hauled  by  wagon  from  mills  to  the  various  local 
markets.  The  length  of  the  haul  is  from  10  to  25  miles,  and  the  aver- 
age cost  oi  such  transportation  is  about  f 5  per  1,000  feet.  The  price 
for  second-class  yellow  pine,  sugar  pine,  white  fir  and  red  fir  lumber  at 
the  mills  is  from  $9  to  $10  per  1,000  feet,  while  the  price  for  first-class 
or  clear  lumber  hauled  to  the  towns  and  mining  camps  is  from  $10  to 
$28,  and  dressed  clear  luml)er  is  worth  from  $25  to  $30  per  1,000  feet. 

Sawed  incense-(^edar  telephoru^  and  telegraph  poles  are  used  to  a 
limited  extent,  and  are  the  most  durable  poles  available  in  the  region. 
Apparently  the  diseased  condition  connnon  in  incense-cedar  timber 
(see  PI.  CXIII,  J)  does  not  unfit  the  wood  for  such  purposes,  as  badly 
atf(K*.ted  samples  were  constantly  seen  doing  good  service. 
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STUDDING  AND   LAGGING  TIMBER. 

In  addition  to  sawed  timber  used  in  minino-  operations,  large  quan- 
tities of  round  studding  and  rived  lagging  are  consumed  in  deep  shaft 
mining.  These  materials  are  derived  almost  entirely  from  yellow 
pine.  Studding,  which  is  used  for  large  props,  is  cut  from  compara- 
tively young  pine — 50  to  125  years  old.  The  size  of  studdmg  is  10  to 
20  inches  in  diameter  and  from  16  to  18  feet  in  length  (see  PI. 
CXIII,  J^).  These  logs  are  cut,  peeled,  skidded,  and  in  order  to 
lighten  them  are  left  to  dry  out  for  a  time  before  hauling.  The  first 
cost  of  studding  is  about  50  cents  per  stick;  hauled  to  the  mines  (dis- 
tant 8  to  20  miles)  it  brings  from  $1  to  $2  per  stick.  The  large  quan- 
tities of  this  timber  used  and  the  difficult}^  of  hauling  such  heavy 
material  in  any  but  small  amounts  appears  to  keep  up  a  lively  demand. 

Lagging  timber,  a  small  split  or  rived  prop  used  extensively  in  sur- 
facing mine  shafts,  is  an  important  commodity.  It  is  derived  princi- 
pally from  mature  yellow  pine  and  occasionally  from  red  fir.  The 
pieces  are  1  feet  long,  -4  to  6  inches  wide,  and  about  2  inches  thick. 
The  average  price  paid  for  lagging  delivered  at  the  mines  is  about 
$16  per  1,000  pieces,  and  the  distance  hauled  is  from  10  to  18  miles. 

SHAKE  TIMBER. 

"Shakes"  are  a  form  of  shingle  used  exclusively  in  this  region 
from  an  early  day  for  roofing,  and  to  some  extent  also  for  weather- 
boarding  (see  Fl.  CIV,  B).  Except  in  some  of  the  larger  settlements 
near  railroad  communications,  where  sawed  shingles  can  be  had,  shakes 
are  still  in  common  use.  The  best  shakes  are  made  from  sugar  pine, 
which  is  the  timber  used  most  commonly.  They  are  also  made  from 
extra  clear  and  straight-grained  3^ellow  and  Jeffrey  pine,  and  also  from 
white  and  California  red  fir;  but  all  are  inferior  to  the  sugar  pine  in 
wearing  qualities.  The  sugar  pine  is  preferred  also  because  the  tim- 
ber can  be  rived  more  easily  and  because  of  the  greater  length  of 
clear  trunk  available.  For  the  most  part,  it  is  only  when  sugar  pine 
is  not  available  that  other  timber  is  used.  Shakes  are  usually  36 
inches  long,  5  to  6  inches  wide,  and  from  one-fourth  to  one-half  inch 
thick.  Sugar  pine  of  perfect  quality  for  making  shakes  splits  so 
smoothly  that  the  shakes  do  not  require  shaving.  The  market  price 
of  shakes  is  from  $5  to  $7  per  1,000. 

The  widespread  and  long-continued  use  of  sugar  pine  for  shakes  has 
resulted  in  the  destruction  and  waste  of  much  prime  timber.  Only  a 
very  small  part,  15  to  20  per  cent  of  each  trunk,  can  be  used,  for  the 
reason  that  the  straight-grained  portion  of  the  trunk  is  of  limited 
length;  and  as  soon  as  the  grain  of  shake  bolts  shows  any  twisting, 
the  remainder  of  the  tree  is  abandoned.  A  common  sight  throughout 
the  middle  timber  belt  are  the  huge  partly  used  trunks  of  sugar  pines 
felled  for  shakes.  All  degrees  of  v/aste  are  seen.  After  felling  and  a 
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few  trials  at  riviiiu*.  sonic  trees  are  foiuul  to  be  uiitit  and  can  not  be 
used  at  all,  while  only  '20  to  40  feet  of  other  trunks  hav(^  ])een  used. 
This  waste  of  oood  loo-  timber  left  to  rot  seems  wanton  to  the  last 
deo-ree,  but  in  former  years  had  sonu^  justitieation  in  the  fact  that 
necessity  alone  compelled  settlers  to  use  ^ood  shakes.  Moreover,  at 
that  time,  when  the  largest  quantities  of  sugar  pine  were  cut  for 
shakes,  there  were  few  or  no  sawmills  for  utilizing  the  waste  timber. 
There  is,  however,  little  excuse  at  the  present  time  for  the  continuance 
of  this  Avaste,  which  is  still  to  be  seen  in  the  middle  timber  belt  (see 
PI.  CXT..L) 

FENCING  TIMBER. 

In  the  immediate  vicinity  of  the  larger  settlements  fencing  is  done 
with  sawed  pine  and  iir  lumber  and  oak  or  incense  cedar  posts.  The 
majority  of  ranches  in  the  agricultural  districts  are  fenced  with  barbed 
wire  and  rock  oak  and  cedar  posts;  while  in  the  timbered  mountain 
districts  sawed  fencing  is  used  only  at  occasional  road  stations.  Barbed 
wire  and  split  incense  cedar  posts  and  rails  are  most  common  in  this 
region.  Lodgepole-pine  logs  are  also  used  in  the  range  of  this  species 
for  sheep  and  cattle  corrals  and  other  fencing.  In  some  parts  of  the 
3^ellow-pine  and  upper  timber  belt  thousands  of  acres  of  timber  land 
are  fenced  for  holding  cattle  by  felling  the  largest  trees  in  a  line  so  as 
to  form  a  continuous  barrier.  If  skillf ullv  felled,  the  huge  trunks  of 
incense  cedar,  sugar  pine,  yellow  and  Jeffrey  pine,  white  and  red  fir, 
form  effective  and  durable  fences.  How^ever,  the  millions  of  feet  of 
prime  saw  timber  destroyed  by  this  method  of  fencing  is  strikingly 
disproportionate  to  the  amount  of  timber  legitimately  required  to 
fence  the  land  in  the  ordinar}^  w^ay. 

Incense-cedar  rails  and  posts  are  the  lightest  and  most  durable  of 
all  fencing  timbers  in  this  territory,  and  wherever  available  are  gen- 
erally used  in  preference  to  any  other  kind.  There  is  a  good  demand 
for  post  timber  of  this  kind  throughout  the  settled  districts,  but  posts 
are  rarely  hauled  farther  than  18  or  20  miles  to  supply  this  demand. 
The  extensive  use  of  incense  cedar  posts  and  rails  in  the  past  has 
resulted  in  the  disappearance  of  almost  all  large  trees  w  ithin  the  above 
distance  from  settlements.  The  species  is,  however,  verj^  persistently 
reproduced  in  these  sections,  and  if  allowed  to  grow  will  furnish  a 
continuous  supply. 

FUEL. 

The  fuel  of  this  territory  is  very  largel}^  wood.  Coal  is  used  only 
in  the  southern  and  western  border  settlements  near  railroad  com- 
munications. The  trees  furnishing  fuel  are  chiefly  gray  pine,  yellow 
pine,  California  black  oak,  rock  oak  ("  white  oak''),  highland  oak  (''live 
oak"),  and  California  Avhite  oak.  R(^d  aldiu'  is  used  occasionally,  as  is 
also  red  fir  and  incense  cedar.  California  red  fir  and  lodgepole  pine 
are  used  to  some  extent  by  settlers  in  the  up]>er  timber  belt.     Gray 
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pine,  yellow  pine,  rock  oak,  and  highland  or  "live  oak"  are  exten- 
sively used  for  domestic  wood,  and  the  latter  is  most  highly  prized. 
Fourteen-inch  "live  oak"  readily  commands  the  enormous  price  of 
$4  and  $5  per  cord  at  settlements.  Four-foot  wood  of  other,  oaks  brings 
$6  to  $7.  Gold-mining  plants  consume  the  greatest  quantities  of  cord- 
wood,  which  is  derived  entirely  from  gray  and  yellow  pine  (see  PI. 
CXIV,  A).  The  wood  of  these  species  contains  a  great  deal  of  tur- 
pentine, and  is  therefore  considered  the  best  fuel  for  making  steam. 
Yellow-pine  fuel  is  superior  to  the  gray  pine.  Large  mines  consume 
from  2,000  to  3,500  cords  of  4-foot  pine  wood  annually.  The  prices 
paid  for  this  wood  delivered  at  the  mines  varies  from  $3  to  $6  per 
cord.     The  distance  hauled  is  7  to  18  miles. 

With  the  present  demand  for  pine  fuel,  yellow-pine  woodland  on 
the  lower  border  of  the  middle  timber  belt  can  be  profitablj^  managed 
for  cordwood.  To  be  fully  productive  such  woodland  needs  only  pro- 
tection against  fire,  and  cutting  so  regulated  that  four  to  six  seed  trees 
per  acre  are  left  to  insure  rapid  reproduction.  Young  yellow-pine 
forests  25  to  50  years  old  are  now  cut  clean  in  the  region  of  mining 
districts,  and  no  seed  trees  are  purposely  left.  As  already  shown,  how- 
ever, seed  trees  or  groups  are  sometimes  left  by  accident,  and  the  cut- 
over  areas  are  re-covered  by  the  same  pine.  The  gray  pine,  although 
far  less  productive  than  the  yellow  pine,  could  be  made  to  give  simi- 
larly good  returns  on  otherwise  barren  foothills. 

STANDING  COMMERCIAL  TIMBER. 

The  standing  commercial  timber  of  this  territory  is  pine  and  fir, 
and  is  confined  chiefly  to  the  middle  timber  belt.  The  lower  belt 
yields  no  saw  timber.  Considerable  fir  lumber  could  be  obtained 
from  the  lower  levels  of  the  upper  belt,  but  the  rough,  inaccessible 
nature  of  this  region  is  likely  to  make  lumbering  in  such  high  alti- 
tudes unprofitable  for  some  time  to  come.  These  forests  are  not  likely 
to  be  lumbered  until  the  more  valuable  timber  of  the  middle  belt  is 
severely  depleted,  and  it  is  believed  this  can  not  occur  within  twenty- 
five  years  or  more. 

As  already  stated  in  describing  the  distribution  of  various  timber 
species,  the  original  area  of  commercial  timber  has  been  considerably 
reduced  by  complete  clearing.  Only  a  small  percentage  of  such  clear- 
ing has  been  done  for  securing  agricultural  land.  The  major  part  of 
forest  land  has  been  cleared  by  lumbering  operations,  since  which  it 
has  been  abandoned  and  more  or  less  recovered  by  the  same  lumber 
species.  A  still  smaller  percentage  of  originally  well-stocked  forest 
land  has  been  culled.  Cuttings  of  this  kind  have  been  confined 
largely  to  the  immediate  vicinity  of  roadways,  where  mostly  sugar 
pine  has  been  taken  out  for  shakes.  The  accompanying  maps  show 
the  cut-over  forest  land  which  must  be  regarded  now  only  as  wood- 
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laiul.  T\\v  inarkeclly  persistent  rrproduction  of  yellow  i)ine  ana  other 
tini))er  species  on  these  lands  indicates,  however,  that  they  could  be 
protita))ly  maintained  in  forest  if  ])rotected  from  tire  and  conserva- 
tively manaii'ed. 

The  timlx^r  forests  of  commercial  value  contain  3'ell()w  pine,  Jeti'rey 
pine,  sug'ar  pine,  white  fir,  red  lir,  and  incense  cedar.  An  exanuna- 
tion  of  the  following  table  will  show  the  percentage  of  each  species 
found  in  these  forests.  For  completeness  the  percentage  of  stand 
has  been  given  for  a  few  other  species  also.  The  percentages  of  stand 
given  are  based  on  an  extensive  study  of  sample  areas  selected  from 
representative  parts  of  the  various  timber  belts. 

Table  showing  the  percentage  of  stand  for  the  principal  timber  trees,  in  localities  where  they 

are  found. 


Species. 

Per  cent  of  total  stand. 

Yellow  pine 

Jeffrey  pine 

Sugar  ])iiie 

White  fir 

45  to  50. 

5 ;  30  to  40  on  small  areas. 

5  to  20. 

30  to  45. 

2  to  5;  40  on  small  areas. 

20  to  30. 

1  to  3  on  limited  areas. 

40  to  100. 

50  to  100. 

5  to  15. 

10  to  25. 

Red  fir 

Incense  cedar 

Big  tree 

California  red  fir 

Lodgepole  pine 

Silver  pine 

Black  hemlock 

As  a  basis  for  computing  the  ^deld  of  timber  per  acre,  the  trees  on 
a  large  number  of  sample  acres  were  measured.  A  few  of  these  sam- 
ple areas  are  presented  in  the  accompanying  tables,  a  study  of  which 
will  give  an  accurate  idea  of  the  actual  composition  and  character  of  the 
forests.  Table  1  shows  the  number  and  size  of  each  kind  of  tree, 
obtained  by  actual  count  and  measurement,  on  sample  areas  so  selected 
as  to  fairh^  represent  the  stand  of  timber  in  all  parts  of  the  terri- 
tory. Table  2  gives  the  same  species  grouped  so  as  show  a  compar- 
ison of  dimensions  and  number  of  trees  of  the  same  species  found 
on  the  different  sample  areas.  Table  3  gives  the  average  size  and 
average  number  of  different  kinds  of  trees  for  all  sample  areas.  The 
figures  derived  from  these  and  other  measurements  are  regarded  as 
sufficiently  representative  of  the  entire  timbered  area  to  form  a  l)asis 
for  the  acre  yields  given,  and  also  for  the  estimated  total  stand  of 
commercial  timber. 

The  acre  yield  of  merchantable  timber  in  these  regions  varies  from 
2,000  to  50,000  feet  B.  M.,  giving  an  average  acre  yield  of  about 
20,000  feet  for  the  middle  belt,  and  8,000  feet  for  the  upper  belt. 


acre). 

Average 
diameter 
(inches). 

Average 
height 
(feet). 

Num- 
ber of 
trees. 

\ 

63     64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75     76 

77 

78 

79 

80 

Jeffre 

46.8 
46.2 
47.3 
42.0 
36.4 
49.8 
40.0 
62.5 
44.8 
37.0 
49.0 
28.2 
39.5 
34.8 
38.1 
35.7 
27.6 
43.9 
62.5 
51.2 
34.6 
37.4 
35.0 
35.5 
39.0 
40.5 
43.7 
26.5 
27.8 
22.5 
50.5 
39.6 
44.0 
65.8 
55.9 
45.2 
40.4 
53.3 
15.7 
28.1 
21.8 
18.8 
23.3 
42.8 
44.1 
37.1 
37.6 
45.4 
24.2 
35.0 
23.4 
23.0 
35.0 
39.2 
49.5 
27.6 
25.6 
21.7 
37.0 
18.0 
44.3 
45.5 
40.6 
34.2 
60.0 
41.6 

150 
182 
175 
161 

90 
190 
172 

89 
185 
168 

97 

50 
176 
100 
130 
158 

60 
160 
190 

98 
145 
166 
139 

88 
125 
187 
151 
120 
127 

70 
152 
145 

97 
186 
147 
169 
171 
160 

75 
110 
122 

65 
115 

73 
146 
157 
156 
164 
145 
118 

70 

50 
143 
154 

76 

48 
145 

62 
120 

39 

87 
158 
152 

90 
200 
170 

6 

Whif 

1 

15 

Whif 



— . 

3 

\ello- 

2 

Incei' 



11 

Sugai' 

j 

2 

YellQ- 

1 

19 

Incel" 

1 

4 

Suga;- 

1 

1     ■ 

16 

\\  hif 

1 

5 

Incei' 

.... 

2 

Califf 

.... 



7 

\ello' 

1 

8 

Incer 

12 

Califc 

11 

Whit" 

-  -  - . 

20 

Lodg- 

14 

Whif 

8 

Suga:- 

......_.. 

1 

Incei' 

1 

4 

Caiifr 
Whit- 

1 

47 

20 

Califr 

4 

Incer 
Jeffre 

1 

3 

1 

Sugar 

1 

2 

Jeffre 
Westr 
Califf 
Blact 
Jeffre 
Whitr 



9 

11 

41 

15 

1 

-  -  -  - 

10 

8 

Incer 
Sugar 

5 

1 

1 

4 

Jeffre 
Whitr 
Whitr 
Red  t 
Incer 
Sugar 
Califc 
Lodgr 
Westf 
Incer 
Red  t 
Whitf 
Sugai 
Yellcy 
Yellcy 
Sugai 
Incei] 
Califc 
Yello 
Red  i 
Incen 
Califc 
Yelled 
Incen 
Sugai 
Califc 
Incen 
Yello 
Red  i 
Incer 
Sugai 
Whit 

. . 

3 

4 

6 

1 

1 

.... 

13 

2 

1 

2 

j 

16 

1 

28 

i 

4 

3 

2 

15 

1 

3 

4 

' 

19 

4 

6 

1 

.... 

1 

1 

4 

7 

2 

2 

t 

17 

1 



1 

9 

1 

1 

5 

13 

12 

....  1 

5 

1 

3 
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FOREST  resp:rvks. 


liiiul.  The  iiitirkedly  persistent  ivpruductiuii  of  yellow  pine  ana  other 
timber  species  on  these  lands  indicates,  however,  that  they  could  be 
profita))Iy  maintained  in  forest  if  protected  from  tin*  and  c()nsei-\'a- 
tively  mana<j;-(Hl. 

The  timber  forests  of  commercial  vtdue  contain  yellow  pine,  Jeffrey 
pine.  sut>ar  pine,  white  fir,  red  lir,  and  incense  cedar.  An  exanuna- 
tion  of  the  following*  table  will  show  the  percentage  of  each  species 
found  in  these  forests.  For  completeness  the  percentage  of  stand 
has  been  given  for  a  few  other  species  also.  The  percentages  of  stand 
given  are  based  on  an  extensive  study  of  sample  areas  selected  from 
representative  parts  of  the  various  timber  belts. 

Table  showing  the  percentage  of  stand  for  the  principal  timber  trees,  in  localities  where  they 

are  found. 


Species. 

Per  cent  of  total  stand. 

Yellow  pine 

45  to  50. 

5;  30  to  40  on  small  areas. 

5  to  20. 

30  to  45. 

2  to  5;  40  on  small  areas. 

20  to  30. 

1  to  3  on  limited  areas. 

40  to  100. 

50  to  100. 

5  to  15. 

10  to  25. 

Jeffrey  pine 

Sugar  pine 

White  fir 

Red  fir 

Incense  cedar 

Big  tree 

California  red  fir 

Lodgepole  pine 

Silver  pine 

Black  hemlock 

As  a  basis  for  computing  the  ^deld  of  timber  per  acre,  the  trees  on 
a  large  number  of  sample  acres  were  measured.  A  few  of  these  sam- 
ple areas  are  presented  in  the  accompanying  tables,  a  study  of  which 
will  give  an  accurate  idea  of  the  actual  composition  and  character  of  the 
forests.  Table  1  shows  the  number  and  size  of  each  kind  of  tree, 
obtained  by  actual  count  and  measurement,  on  sample  areas  so  selected 
as  to  fairly  represent  the  stand  of  timber  in  all  parts  of  the  terri- 
tor3\  Table  2  gives  the  same  species  grouped  so  as  show  a  compar- 
ison of  dimensions  and  number  of  trees  of  the  same  species  found 
on  the  different  sample  areas.  Table  3  gives  the  average  size  and 
average  number  of  different  kinds  of  trees  for  all  sample  areas.  The 
figures  derived  from  these  and  other  measurements  are  regarded  as 
sufficiently  representative  of  the  entire  timbered  area  to  form  a  ])asis 
foi-  the  acre  yields  given,  and  also  for  the  estimated  total  stand  of 
commercial  tim})er. 

The  acre  yield  of  merchantable  timber  in  these  regions  varies  from 
2,000  to  50,000  feet  1^.  M.,  giving  an  average  acre  yield  of  about 
20,000  feet  for  the  middle  belt,  and  3,000  feet  for  the  upper  belt. 


Tahle  shoioing  a  comjxirisoji  of  the  numh 


Species. 

Sample 
area  No. 

Number  of  trees  ( 

11 

12 

13 

14 


15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

1 
2 

31 

32 

33 

34 

35 

36 

37 

38 

Jeffrey  pine 

White  fir                

1       < 
2 

-  3       • 

■  4       ■ 

5       ] 

hi 

9 

-  10      ■ 

11 

■  12      • 

■  13      • 

■  14      ■ 

■  15      ■ 

-  16      ■ 

-  17      - 

•  18 

19      ■ 

■  20      • 

■  21      - 

•  22      - 

1 

1 

1 





1 

1 



White  fir 

Yellow  Dine 

1 
1 



TiifpTT^p  fpcljir                       ... 

1 



1 

1 

1 

"2    ' 

Sugar  pine 

Yellow  nine 

1 



2 

2 



1 

1 

1 

Incense  cedar 

i 

Sugar  pine 

i 

1 

1 

1 

1 



1 

W' hite  fir            

1 

Incense  cedar 

California  black  oak. 

1 
1 
1 

1 

1 

2 

1 

Yellow  Dine 

1 

1 
.... 

2 

Incense  cedar 

1 
1 

1 

Jl 

1 

2 



California  red  fir                .... 

! 

1 
2 

1    , 

1 

White  fir                

1 

1 

3 

1 

2 
1 

1 

2 

2 



2 
1 
1 

LodsreDole  Dine 

1 

1 

1 

2 

White  fir         

1 

2 

Susrar  Dine    

Incense  cedar                

.... 

1 
1 

California  red  fir    

2 

1 

2 

1 

"i' 

4 

1 

1 

1 
1 

1 

2 
1 
1 

1 
1 

2 
2 

1 

"i" 

4 
3 

2 



2 

1 

2    . 
1    . 

White  fir         

California  red  fir 

Incense  cedar 

1 

1 

Jeffrey  nine 

I 

Suarar  Dine 

1 

Jeffrey  Dine            

1 
1 
2 

W'estern  white  nine 

1 
1 

1 
2 
2 

"i' 

1 
3 

1 

1 
1 

1 

1 

"i' 

1 

2 
3 

"'5' 

1 

X 

1 

1 
2 

California  red  fir 

1 

2 
1 

3 

■■2'r"2' 

4 
2 

1 

1 

2  1 

Black  hemlock 

1 

1 

3 

1 

Jeffrey  nine 

1 

W^hite  fir       

1 

1 

Incen';e  cedar 

Suerar  nine 

Jeffrey  nine 

White  fir 

W^hite  fir 

1 

1 

.._.. 

1 
1 

1 
1 

Red  fir 

1 

Incense  cedar 

1 

1 

Susrar  nine 

1 
1 

1 

California  red  fir 

"i" 

1 
4 

"i' 

"i' 

1 
1 
1 

"4' 

2 
3 

3 

2 

2 

2 

1 

1 
3 

1 

"i' 

2 

LodercDole  nine 

1 

2 

i 

2 

W' estern  white  pine 

Red  fir                ... 

.... 

White  fir            .... 

1 

1 

1 

1 

2 

2 

Suirar  nine 

1 

Yellow  Dine 

.... 

1 

...  - 

Yellow  pine 

2 

.... 

2 

1 

2 

1 

1 

1 

1 

"2 

2 

1 
1 

1 

Sugar  pin  e 

1 

Incense  cedar 

1 

1 

1 

1 

1 

California  black  oak 

Yellow  Dine 

1 

1 

1 

1 

Red  fir 

1 

1 

Incense  cedar 

2 

California  black  oak 

1 

Yellow  pine 

2 

1 

2 

1 

-  -  -  . 

1 
1 

1 
1 

2 

1 

2 

1 

2 

2 

Sugar  pine 

1 

California  black  oak 

1 

Incense  cedar 

1 

1 

1 

Red  fir 

2 

1 

2 

1 

1 

1 

1 

1 

1 

Sugar  pine 

I 

White  fir 

1 
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Tahle  shovnng  a  eorajyarhon  of  the  numher  am 


Sample 
area 
No. 

Number  of  tree 

Species. 

11 

12     13 

i 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 



28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

- 

2 
4 
8 

10 

14 

15 

17 

18 

20 

22 

2 

3 

6 

17 

18 

19 

20 

21 

1 

10 

11 

13 

14 

7 

16 

12 

16 

15 

17 

19 

22 

1 

2 

4 
6 
8 

10 

13 

14 

15 

17 

22 

6 

9 

10 

12 

16 

12 

2 

3 

4 

5 

8 

10 

14 

15 

17 

18 

19 

20 

21 

22 

5 

18 

19 

20 

1 

1 

1 

1 

1 

1 

1 

1 

■ 

1 

1 

1 

. .. . 

1 

1 

1 

1 
2 

1 
1 

1 

1 

1 

^'ollnw  niTiP 

1 
1 

1 

2 
2 

1 

1 

1 

1 

1 

2 

2 

1 

2 

1 

1 

1 

1 
1 
1 

1 

1 
2 

1 

1     2 

1 

1 

2 

1 

1 

1 

2 

1 

1 

1 

1 


TpfFr^v  Tiinp 

1 

1 

1 

1 

T^ode^pDolp  r»inp 

1 
4 

1 

""i' 

1 

1 

1 
1 
1 

1 

2 

1 
2 

2 
3 

1 

1 

1 

1 

1 

3 

1 

2 

1 

1 

2 

1 
1 

Wp<?tpm  wbltp  DiTiP 

1 

2 

1 
1 

.... 

1 

1 

1 

Red  fir 

1 



1 
2 

2 

I 

L 

.- 

1 

1 

White  fir 

1 

1 

"1" 

1 

* 

1 
1 
2 
2 

1 

3 
1 
2 

1 

1 

2 

2 



2 
1 

2 

1 

1 

3 

f 

1 

1 

1 

1 



1 

■"1 

2 

2 

2 

1 

.... 

1 
1 
1 

California  red  fir     .     ..o 

1 
4 

'"i' 

1 
2 

1 
1 
1 

2 

2 

1 

1 

1 

1 

2 
1 

4 

-  .  -  . 

"'2' 

2 

1 
1 

5 

4 

1 



1 
1 

2 

1 
2 

3 

2 

2 

o 
O 

1 

3 
.... 

1 

2 

2 
1 

I 

3 

1 
1 

2 

J- 

1 

1 
1 

1 

1 

1 

Black  hemlock 

3 

Incense  cedar 

1 

1 



1 

2 

. 

1 

.... 

1 

1 

2 

1 

1 

1 

1 

1 

1 



1 

2 

i 

1 

2 

2 

1 

1 

1 

1 

1 



"i' 



California  black  oak 

2 

1 

1 

1 

1 

1 

1 

1   ' 

1 

1 

1 

1 

! 

1 
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le  areas. 


Average 
diameter 
(inches). 

Average 
height 
(feet). 

Num- 
ber of 
trees. 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

49.8 
44.8 
62.5 
40.5 
65.8 
28.1 
37.6 
35.0 
37.0 
60.0 
42.0 
40.0 
39.5 
45.4 
24.2 
35.0 
25.6 
45.5 
46.8 
39.0 
43.7 
50.5 
55.9 
27.6 
18.8 
26.5 
23.3 
53.3 
44.1 
39.2 
40.6 
46.2 
47.3 
37.0 
35.7 
43.9 
37.4 
39.6 
45.2 
40.4 
37.1 
41.6 
38.1 
34.6 
.35.0 
27.8 
21.8 
22.5 
36.4 
62.5 
49.0 
34.8 
51.2 
35.5 
44.0 
15.7 
42.8 
23.4 
49  5 
21  7 
44  3 
34*2 
28.2 
23.0 
27.6 
18.0 

190 

185 

190 

187 

186 

110 

156 

118 

120 

200 

161 

172 

176 

164 

145 

143 

115 

158 

150 

125 

151 

152 

147 

60 

65 

120 

115 

160 

146 

1.54 

152 

182 

175 

168 

158 

160 

166 

145 

169 

171 

157 

170 

130 

145 

139 

127 

122 

70 

90 

89 

97 

100 

98 

88 

97 

75 

73 

70 

76 

62 

87 

90 

50 

50 

48 

39 

2 

1 

16 

1 

1 

1 

4 

2 

4 

2 

3 

4 

1 

1 

2 

19 

8 

4 

19 

4 

17 

13 

6 

1 

9 

1 

1 

10 

3 

14 

28 

11 

4 

13 

2 

.... 

12 

...  * 

15 

3 

5 

20 

8 

20 

8 

4 

6 

15 

3 

.  >  • . 

11 

47 

4 

41 

16 

15 

11 



4 

2 

12 

4 

3 

5 

2 

3 

6 

2 

9 

5 

"  "  "  ' 

5 

7 

1 

2 

1 

1 

1 

Tcible  showing  average  diamete 


Number  of  trees  of  vari 

Species. 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
1 

24 

1 
3 

25 
"'3' 

26 

2 
3 

27 

28 

29 

30 

2 
8 
1 

81 

4 
2 
1 

32 

1 
2 

33 

"X 

34 

1 

2 

35 

2 
4 

1 
1 

1 

36 

1 
3 
1 

1 

37 

38 

39 

40 

1 
1 
1 

4: 

Suerar  nine 

1 
1 

Yellow  pine 

2 

3 



2 

3 

1 

2 

1 

3 



2 

1 

f 

Jeffrey  nine 

2 

1 

1 

Lodsrenole  nine 

1 

5 

1 

1 

1 
1 

2 
2 



4 

3 
1 

2 

3 
1 

][ 

2 
2 

3 

5 

2 

1 
2 

6 

2 

2 
3 
1 

"i' 

Western  white  pine 

1 
2 
2 
0 

"'2' 

"'3' 
2 
2 
1 
3 

2 

3 

10 

5 

"i' 

2 

7 

... 

Red  fir 

1 

2 
2 
1 
1 

2 

-  -  -  - 

"2' 

7 
2 

2 
3 
1 

3 
6 
2 

"5" 

2 

White  pine 

1 
2 
1 
1 
1 

1 
6 



""e' 

""2" 
1 

2 
3 
3 
2 
1 

1 

5 

1 
2 

4 

3 

"3" 

5 
4 

8 
5 

1 

California  red  fir 

1 
1 
1 

"i" 

1 

4 

1 

4 
2 
1 

6 

"5' 
1 

5 

1 

i 

Black  hemlock 

[ncense  cedar 

2 



1 

4 

4 

-  .  -  - 

3 

2 
1 

3 
1 

1 

1 

3 

4 

4 

* 

California  black  oak 

1 
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)6 


Y 

J( 
L 
W 
E 
\^ 
C 
B 

Ji 

C 


67 


68 


69 


71 


72 


73 


74 


75 


80 


Total 

number 

of 

trees. 


39 
88 
29 
42 
15 
34 
107 
119 
15 
73 
11 


Total 
number 

of 
sample 

areas. 


10 
8 
5 
2 
2 
4 

11 
5 
1 

14 
4 


Average 

diameter 

for  total 

number  of 

trees 
(inches). 


47.7 
37.9 
47.5 
23.6 
24.9 
44.6 
41.2 
32.0 
22.5 
40.9 
24.5 


Average 

height 

for  total 

number  of 

trees 

(feet). 


164.2 

158.0 

145.0 

62.  5 

117.5 

153.0 

166.0 

132.  6 

70.0 

86.0 

47.0 


Average 
age 

(years). 


375 

380 
260 
135 
210 

350 
290 
275 
185 
150 
190 
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Following  are  the  statistics  of  area  and  estimated  stand  of  timber 
in  each  of  the  six  quadrangles  examined: 

Land  classification  in  Placerville  quadrangle^  California. 

Square  miles. 

Cultivable  lands 178 

Lands  covered  with  chaparral 317 

Grazing  lands 2 

Burned  lands 5 

Cut  lands,  restocking  with  timber 122 

Culled  lands 162 

Virgin  timber 152 

Total 938 

The  total  stand  of  timber  upon  this  quadrangle  is  estimated  at  1,600 
million  feet  B.  M.  The  average  stand  of  timber  per  acre  on  the  tim- 
bered land,  including  the  culled  land,  is  8,000  feet  B.  M. 

Land  classification  in  Jackson  quadrangle,  California. 

Square  miles. 

Cultivable  lands 373 

Lands  covered  with  chaparral 349 

Burned  lands 23 

Cut  lands,  restocking  with  timber 175 

Culled  lands ^ 18 

Total 938 

The  total  stand  of  timber  remaining  upon  the  culled  lands  is  esti- 
mated at  40  million  feet  B.  M.  There  is  no  virgin  forest  land  upon 
this  quadrangle. 

Land  classification  in  Pyramid,  Peak  quadrangle,  California. 

Square  miles. 

Barren  lands   (partly  chaparral-covered  foothills  and  partly  high  mountain 

summits) 110.  5 

Grazing  lands 7.5 

Culled  lands 148.  0' 

Lands  covered  with  virgin  timber 642.  0 

Total  land  area 908.  0 

The  total  stand  of  timber  upon  this  quadrangle  is  estimated  at 
3,400  million  feet  B.  M.,  an  average  of  6,700  feet  per  acre  of  timbered 
land. 

Land  classification  in  Big  Trees  quadrangle,  California. 

Square  miles. 

Cultivable  land 7 

Barren  lands,  consisting  in  part  of  chaj)arral  and  in  part  of  rocky  summits 164 

Grazing  lands 4 

Burned  lands 2 

Cut  lands,  restocking 89 

Culled  lands 104 

Lands  covered  with  virgin  timber 564 

Total 934 
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The  total  stand  of  tinilxT  upon  the  quadrangle  is  estimated  at 
3,7r)()  million  feet  1^.  M.  The  average  stand  of  timbered  land  per 
acre  is  7,700  feet. 

Land  classijicatioj)  in  Markleeville  quadrangle,  California. 

Square  miles. 

Landf-  coveivcl  with  chaparral 318 

Grazing  lands 283 

Lands  covered  with  virgin  timber 322 


Total  land  area 923 

The  total  stand  of  timber  upon  this  quadrangle  is  estimated  at 
320  million  feet  B.  M.  The  average  stand  per  acre  of  timbered 
lands  is  1.500  feet. 

Land  classification  in  Dardanelles  quadrangle,  California. 

Square  miles. 

Chaparral-covered  lands , 240 

Grazing  lands 39 

Lands  covered  Avith  virgin  timber 659 


Total 938 

The  total  stand  of  timber  upon  the  quadrangle  is  estimated  at  3,000 
million  feet  B.  M.,  giving  an  average  stand  per  acre  of  7,100  feet. 

The  total  stand  of  timber  upon  these  six  quadrangles  is  estimated  at 
12,110  million  feet  B.  M. 

Of  the  total  area  of  Stanislaus  Reserve — 1,080  square  miles — 924 
square  miles  were  included  in  this  examination.  Of  this  area,  the 
lands  are  classified  as  follows: 

Land  classification  in  Stanislaus  Reserve,  California. 

Square  miles. 

Barren,  consisting  mainly  of  high,  rocky  lands 251.  0 

Grazing  lands 32.  5 

Timbered  lands 640.  5 

Total 924.  0 

The  total  stand  of  timber  upon  this  area  is  estimated  at  2,000  million 
feet  B.  M.,  giving  an  average  stand  per  acre  of  5,000  feet. 

Of  the  total  area  of  Lake  Tahoe  Reserve — 213  square  miles — 193.5 
square  miles  were  examined.  The  following  is  the  classification  of 
these  lands: 

Land  classification  in  Lake  Tahoe  Reserve,  California. 

Square  miles. 

Barren,  consisting  of  high,  rocky  summits 58.  0 

Grazing  lands 3.  0 

Culled 3.  0 

Timbered  lands 129.  5 

Total 193.5 

The  total  stand  of  timber  upon  this  area  is  estimated  at  322.5  million 
feet  B.  M.     The  average  stand  per  acre  is  nearly  3,000  feet. 
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REDUCTIOI^  AND  MODIFICATIOlSr  OF  FORESTS  BX  VARIOUS 
INDUSTRIES  AND  THEIR  EFFECT  ON  REPRODUCTION. 

LUMBERING  AND   OTHER  TIMBER-CONSUMING  INDUSTRIES. 

The  largest  areas  of  forest  land  have  been  denuded  and  cut  over  for 
saw  timber  and  mining  timber.  Altogether,  shake  making  has  also 
made  large  inroads  on  the  prime  sugar  pine.  As  this  pine  occurs  in 
mixture  only,  the  more  extensive  cutting  for  shakes — sometimes  tak- 
ing the  sugar  pine  clean — has  resulted  in  only  a  thinning  of  the  orig- 
inal forest.  The  enormous  amount  of  timber  wasted  bv  shake-makers 
has  already  been  referred  to.  Naturally,  the  constant  demand,  from 
an  early  date,  for  shake  timber  has  carried  this  industry  over  a  large 
part  of  the  middle  timber  belt.  The  major  part  of  this  cutting  has, 
however,  been  carried  on  along  and  near  the  principal  wagon  roads. 
Occasional  transient  settlements  were  formed  in  regions  of  the  largest 
supply  of  sugar  pine,  and  continued  for  a  number  of  years,  but  with 
the  faihire  of  timber  these  settlements  were  moved  to  other  points. 
Squaw  Hollow  was  originally  a  shake  makers'  settlement  of  con- 
siderable size,  but  has  long  since  disappeared,  along  with  its  once, 
abundant  supply  of  sugar  pine.  It  was  situated  between  the  Calav^eras 
and  Stanislaus  big-tree  groves. 

Unlike  the  cuttings  for  sawmills,  those  for  shake  making  commonly 
left  small  trees,  and  occasional  large  trees  unfit  for  riving  on  account 
of  a  too  twisted  grain.  As  a  result,  with  few  exceptions,  the  forests 
cut  over  by  shake  makers  have  not  been  deprived  of  seed  trees,  and 
there  has  been  a  continued  reproduction  of  sugar  pine  (see  PI.  XCVI,  A), 

But  the  cutting  for  lumber  and  mining  timber  has  been  quite  dif- 
ferent. Considerable  areas  have  been  stripped,  as  shown  in  the  accom- 
panying maps  (Pis.  LXXXV-XC,  in  atlas).  As  a  consequence  of  clear- 
ing, the  reproduction  of  all  the  species  removed  has  been  prevented  or 
retarded  to  a  great  extent.  A¥ith  the  subsequent  ravages  of  fire,  some 
cut-over  lands  have  remained  in  a  denuded  state  for  many  years,  and 
are  still  in  this  condition.  Moreover,  the  proportions  of  the  original 
composition  have  been  materially  changed,  because,  even  under  the 
same  circumstances,  all  the  tree  species  concerned  are  not  equally  per- 
sistent in  reproducing  themselves.  The  sugar  pine  is  the  least  so.  The 
yellow  pine,  incense  cedar,  and  white  fir  are  persistent  species,  and  are 
the  first  to  come  back  to  denuded  lands;  and  the  proportion  in  which 
they  form  the  second  growth  varies  according  to  the  nearness  and 
abundance  of  seed  trees  of  each  kind.  Under  all  circumstances  the 
yellow  pine  will  return  in  the  largest  proportion,  while  the  sugar 
pine,  originally  a  considerable  part  of  the  forest,  is  likely  to  be  the 
last  to  come  back  and  may  require  man}^  years  to  establish  its  former 
proportion  of  stand  in  the  forest. 

Conservative  cutting  for  sawmills,  in  place  of  the  prevailing  method 
of  stripping  the  land,  would  not  disturb  the  advantageous  proportions 
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of  mixturt*  ])i'('S(Mit  m  forests  not  yet  lunibered.  Proxision  could  thon 
bi'  iiiado  for  tlu^  reproduction  of  all  useful  tiin))er  trees. 

The  method  of  hnnlxM'iuo'  ein|)loyed  in  this  tei-ritory  from  the  earliest 
time  to  the  present  is  very  wasteful  of  timber.  A  ver^^eonnnon  sight, 
in  all  disti'icts  wherc^  lum})erino-  is  going  on.  is  the  enormous  waste  of 
tops.  The  clear  trunk  is  cut  into  logs,  and  the  remainder  of  the  stem 
left  (see  PI.  CXI,  ^1).  The  size  of  the  tops  left  is  from  18  to  36  inches  or 
more  in  diameter  at  the  large  end,  with  a  total  length  of  25  to  40  feet. 
This  timber  is  usually  sound.  ])ut  has  limbs  throughout  its  length,  and 
is  therefore  considered  undesirable.  An  estimate  of  this  waste  giv^es 
fi-om  3,000  to  5,000  feet  B.  M.  per  acre.  To  one  familiar  with  the 
extreme  economy  of  tim))er  now  practiced  in  the  depleted  pine  forests 
of  the  East,  this  waste  is  wanton.  Without  discussing  the  reasons  for 
this  practice,  among  which  are  urged  that  top  lumber  is  too  knott}^ 
to  be  saleable  and  that  there  is  enough  clear  timber,  the  neglect  of  so 
much  top  timber  makes  forest  fires  very  destructive.  The  lumberman 
himself  is  in  position  to  feel  this,  for  cases  were  seen  where  the  big 
timber  not  yet  lumbered  out  was  destroyed  or  greatly  damaged  b}^ 
uncontrollable  fires  in  masses  of  tree  tops  (see  PL  CVI,  ^1).  A  more 
complete  destruction  also  of  all  young  growth  takes  place  in  such 
localities  than  is  possible  from  the  ordinary  light  surface  fires. 

The  cutting  of  cord  wood  and  mining  timber  is  attended  with  little 
or  no  waste.  This  is  not  from  design,  but  chiefly  because  mining  tim- 
ber and  wood  are  cut  in  thinly  stocked  parts  of  the  pine  belt,  and  it  is 
most  profitable  to  be  economical.  The  entire  trunks  are  worked  up  in 
cutting  cord  wood,  leaving  only  the  branches,  while  the  tops  left  from 
studding  timber  are  cut  into  cord  wood  (see  PL  CXII,  B).  Such 
methods  are  ideally  thrifty.  The  branches  left  soon  decay,  and  alto- 
gether there  is  much  less  debris  left  for  fires  than  there  is  in  the  track 
of  the  lumberman. 

GRAZING. 

Grazing  in  this  region  is  mostl}^  by  sheep,  goats,  and  cattle,  and  to 
a  much  less  extent  by  horses.  Next  to  mining,  grazing  is  the  oldest 
industr}^  of  the  region.  Its  importance  is  also  very  great,  and  in  con- 
sidering the  possible  evil  effects  the  industry  may  have  on  the  forests, 
this  must  be  fully  borne  in  mind.  The  bare  condition  of  the  surface 
throughout  the  forests  is  so  easily  referable  to  grazing  and  the  latter 
is  thus  so  apparently  destructive  to  forest  reproduction  and  the  con- 
servation of  water  that  a  very  careful  study  must  be  made  of  all 
possible  conditions  bearing  on  the  subject  before  a  fair  conclusion  can 
be  drawn.  The  effect  of  grazing  on  reproduction  and  water  flow  is  a 
subject  of  great  contention  among  those  interested  in  grazing  privi- 
leges on  public  forest  lands  and  those  believing  such  rights  should  be 
denied.     The  opinions  given  and  the  evidence  adduced  on  both  sides 
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seem  conclusiv^e  from  the  standpoints  of  the  contestants.  This  may 
arg'iie  that  enthusiasm  on  the  one  side  and  vital  interests  on  the  other 
have  overlooked  some  facts  which  should  be  appreciated  by  both  sides. 
Carefully  considered,  the  propriety  of  grazing  forest  land  in  this  ter- 
ritory can  not  be  denied  nor  affirmed  by  the  study  of  any  one  localitv, 
a  kind  of  investigation  which  is  believed  to  have  formed  the  basis  of 
opinion  for  and  against  grazing  privileges. 

The  investigation  of  the  effects  of  grazing  on  forest  growth  and  its 
protective  functions  involves  a  careful  consideration  of  the  relation  of 
forest  tires  to  grazing.  Just  how  far  the  one  or  the  other  may  be 
responsible  for  certain  conditions  avowedly  unfavorable  to  forest 
growth  is  difficult  to  show,  but  that  the  combined  effects  of  fire  and 
grazing  are  or  may  be  damaging  to  forest  reproduction  and  the  con- 
servation of  water  can  not  be  denied. 

In  traversing  the  timbered  portions  of  this  territory  the  observer 
is  impressed  with  the  following  facts.  First,  in  unfenced  forests: 
The  general  lack  of  herbaceous  growth  and  irregular  reproduction  of 
timber  species;  the  general  absence  of  small-sized  timber  intermediate 
between  seedlings  and  the  large  timber.  Second,  in  fenced  and  other- 
wise protected  forests:  The  uniform  abundance  of  herbaceous  growth; 
a  plentiful  reproduction  of  timber  species;  the  presence  of  interme- 
diate sizes  of  small  timber.  These  conditions  prevail  in  proportion  to 
the  length  of  time  during  which  complete  protection  has  been  given. 

Pis.  XCII,  A;  CI,  B;  CII;  CV,  A,  and  CVl,  B  illustrate  clearly 
the  above  extreme  conditions.  The  best  opportunity  offered  for 
observing  protected  forest  conditions  was  in  the  Calaveras  big- tree 
grove,  which  has  been  protected  from  all  kinds  of  grazing  and  almost 
entirelv  from  fire  for  30  to  40  vears.  Another  case  of  several  thou- 
sand  acres  protected  for  15  to  20  years  was  found  on  and  near  the 
headwaters  of  the  North  Fork  of  Tuolomne  River.  Smaller  areas  pro- 
tected for  5  to  15  years  were  studied  at  various  points  in  the  upper 
timber  belt;  while  the  effects  of  unchecked  fire,  promiscuous  grazing, 
and  the  separate  effects  of  sheep  and  cattle  grazing  were  observed 
throughout  the  unprotected  forests  of  the  entire  region.  These  latter 
conditions  have  prevailed  more  or  less  for  40  or  50  years.  No  check 
has  been  given  to  the  annual  fires,  and  practically  no  restraint  has  been 
put  upon  the  number  of  animals  grazed  in  the  region. 

As  a  rule,  there  is  no  promiscuous  grazing  of  cattle  and  sheep  on  the 
same  range  during  the  same  season,  for  the  reason  that  cattle  will  not 
graze  on  a  range  over  which  sheep  have  previously  gone.  The  two 
kinds  of  grazing  are  separated,  each  continuing  more  or  less  over  its 
own  range  for  one  or  several  seasons.  Sheep  and  cattle  ranges  on 
public  and  other  unfenced  forest  lands  are  held  mainl}^  b}^  the  right  of 
priority,  or  sometimes  by  the  common  agreement  of  sheepmen  and 
cattlemen.     Most  of  the  cattlemen  claim  to  own  summer  ranches,  in 
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th(^  AJcinity  of  wliicli  they  (Midcavor  to  iiuiiiitain  a  free  range  for  their 
stoek.  At  tlie  present  time  very  few  sheepmen  have  smnmer  ranches 
in  the  lnml)ered  regions,  l)ut  select  such  ranges  as  are  not  seized  for 
cattle,  and  assiduously  encroach  upon  adjoining  cattle  ranges  whenever 
possible.  There  is  evidence  that  years  ago  there  were  many  perma- 
nent sheep  ranches  in  various  parts  of  this  territory.  None  of  these 
are  maintained  now.  The  sheepmen  appear  to  be  wanderers,  while 
the  cattlemen  seem  to  hold  the  balance  of  power  in  point  of  preferred 
range  land.  This  advantage  is  strengthened  also  by  a  right  to  graze 
in  the  forest  reserves,  from  which  the  sheepmen  are  nominally  excluded 
by  law. 

It  is  evident,  however,  that,  although  cattle  grazing  is  now  carried 
on  over  the  best  range,  sheep  grazing  has,  on  the  whole,  obtained  over 
a  far  more  extensive  territory  and  for  a  much  longer  time.  As  is  well 
known,  there  is  a  striking  difference  between  the  effects  of  sheep  and 
cattle  grazing  on  vegetation.  This  is  best  seen  in  protected  ranges 
used  by  cattle  and  those  used  exclusiveh^  by  sheep.  The  latter  feed 
so  closely  that  if  the  range  is  overstocked  for  any  length  of  time 
there  will  not  be  a  vestige  of  forage  left.  Cattle  feed  much  less 
closely,  and  even  in  overstocked  ranges,  unless  the  animals  are  confined 
by  fences,  the  grazing  is  not  so  continuously  close  and  is  never  wholly 
destructive  to  herbaceous  plants.  The  animals  wander  much,  and  will 
even  grow  thin  when  a  habit  of  closer  feeding  would  give  them  suf- 
ficient food.  There  is  one  other  important  difl'erence  between  the 
grazing  of  sheep  and  cattle.  The  latter  usually  feed  singly,  or  not 
more  than  a  few  individuals  together,  while  sheep  almost  always  feed 
in  close  bands.  As  a  result,  the  surface  of  the  ground  is  more  contin- 
uously trampled  by  sheep  than  by  cattle,  from  w^hich  it  follows  that 
with  closer  feeding  and  closer  trampling  sheep  may  do  greater  damage 
to  low  vegetation  than  cattle.  Just  these  differences  can  be  observed 
in  localities  where  the  two  kinds  of  grazing  are  separate.  Moreover, 
it  may  be  said  that  several  bands  of  sheep  seen  in  this  territor}^  were 
so  driven  by  hunger  and  the  lack  of  all  other  forage  that  they  ate 
small  conifer  seedlings,  browsed  young  firs  and  pines,  and  where 
these  were  not  available  they  devoured  even  the  fallen  dead  pine  and 
fir  leaves.  Cattle  never  browse  on  conifers,  even  under  the  severest 
stress  of  hunger,  but  do  feed  on  broad-leaf  shrubs  and  3^oung  trees 
wdthin  their  reach. 

Excepting  in  high  mountain  meadows,  all  of  which  are  fenced  and 
which  are  grazed  b}^  cattle,  the  principal  forage  for  sheep  and  cattle  on 
the  open  forest  range  consists  of  a  few  very  hardy  shrubs  and  low 
broad-leaf  trees.  There  are  practically  no  grasses  or  other  herbaceous 
plants.  The  forest  floor  is  clean  (see  Pis.  CI,  B;  ClII,  .1,  and  CIV,  A). 
The  writer  can  attest  the  inconvenience  of  this  total  lack  of  grass  for- 
age, for  in  traveling  over  nearl}^  3,000,000  acres  not  a  single  da^^'s  feed 
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for  saddle  and  pack  animals  was  secured  on  the  open  range.  This  is 
in  striking-  contrast  to  the  rich  forage  range  in  the  timber  forests  of 
the  Rockv  Mountains.  Barrenness  is,  however,  not  an  orio-inal  sin. 
From  a  study  of  long-protected  forest  land  in  the  same  region,  and 
from  the  statements  of  old  settlers,  it  is  evident  that  formerly  there 
was  an  abundance  of  perennial  forage  grasses  throughout  the  forests 
of  this  territory.  A  dense  growth  of  these  grasses  and  many  other 
herbaceous  plants  are  plentiful  now  in  all  long-protected  forests, 
whether  grazed  or  not  by  cattle  and  horses.  It  is  also  true  that  the 
severest  annual  surface  hres  kill  these  plants  only  to  the  ground; 
unless  uprooted  they  sprout  up  the  following  season.  It  Avould  seem 
that  this  bare  condition  of  the  surface  in  the  open  range  has  been  pro- 
duced only  through  years  of  excessive  grazing  b}^  millions  of  sheep — 
a  constant  overstocking  of  the  range. 

The  inference,  however,  that  sheep  grazing  is  largely,  if  not  entirely, 
accountable  for  the  lack  of  forage  plants  in  these  forests  can  not  at 
present  be  made  to  include  entirely  the  destruction  of  young  seedling 
trees.  Nor  can  it  be  concluded  that  a  limited  number  of  sheep  may 
not  be  grazed  without  completqly  baring  the  surface. 

The  more  important  consideration  in  this  matter  is  the  kind  of  dam- 
age and  the  manner  in  which  sheep  grazing  may  affect  the  usefulness 
of  timber  and  protective  forests.  Unquestionably  many  millions  of 
tree  seedlings  have  been  trampled  to  death  by  sheep,  but  frequent 
forest  fires  have  also  gone  over  the  same  ground.  With  the  evidence 
now  at  hand  all  that  can  be  safely  said  is  that  together  fires  and  excess- 
ive grazing  have  reduced  the  ground  cover  to  almost  nothing.  What 
the  one  has  left  the  other  has  most  likely  destroyed. 

To  determine  exactly  how  much  damage  sheep  grazing  does  to  re- 
production would  require  extended  careful  study  of  sheep-grazed 
forest  land  entirely  free  from  fire;  but,  carefully  considered,  there  is 
a  close  relationship  between  the  origin  of  many  forest  fires  and  sheep 
grazing.  How  generally  sheep  herders  are  accountable  elsewhere  for 
fires  can  not  be  stated,  but  the  writer's  observations  in  the  region 
under  consideration  show  that  a  large  number  of  fires  are  due  to  the 
presence  of  sheep  herders.  Some  of  these  fires  were  due  to  careless- 
ness and  some  were  purposely  set.  Several  fires  destroyed  thousands 
of  conifer  seedlings  and  also  set  fire  to  hundreds  of  acres  of  large  stand- 
ing pines  previously  burned  in  the  trunk  and  thus  continued  this 
peculiar  gradual  destruction  of  timber  which  is  going  on  so  generally 
from  year  to  yenv  (see  PI.  CI,  i?.) 

These  fires  proceed  from  neglected  camp  fires,  from  purposely  fired 
fallen  timber,  and  also  from  the  deliberate  setting  of  fires  in  high 
chaparral.  Fallen  timber  forms  troublesome  barriers  to  driving 
sheep  along  regular  routes,  and  the  herders  set  fire  to  these  logs, 
usually  as  they  are  leaving  a  "fed-out"  range,  in  order  that  the  way 


5r)r>  FOKEST    KESEKVES. 

may  Ix^  opoii  on  their  return.  No  less  tliaii  seventeen  lires  of  this 
kind  were  found  on  tlie  trjiil  of  one  ))5Uk1  of  sheep,  covering  a  distance 
of  10  miles.  The  other  kind  of  hurnino-  referable  to  sheep  herders 
occurs  in  high  manzanita  and  ceanothus  chai)arral.  This  hrusli  finally 
grows  so  high  that  sheep  can  not  feed  from  it,  and  in  places  is  often 
so  dense  that  they  can  not  pass  through  it.  These  areas  are  burned 
over  either  to  produce  low  sprouts  or  for  the  double  purpose  of  feed 
and  access.  It  frequently  requires  two  seasons'  burning  to  clear 
away  manzanita  brush — the  first  to  kill  the  brush  and  the  second  to 
consume  the  dead,  horn}^  stems.  Frequent  fires  of  this  kind  destroy 
all  young  tree  growth  within  the  area  burned,  for,  when  once  started, 
even  the  ofreen  manzanita  burns  verv  fiercelv. 

In  conclusion,  it  ma}^  be  again  stated  that  surface  denudation  of  forest 
land  is  general  throughout  the  middle  timber  belt  and  in  the  lower 
part  of  the  upper  belt.  It  is  believed  that  the  excessive  sheep  grazing 
of  the  past  and  present,  together  with  the  fires  known  to  be  caused  by 
sheep  herders,  have  contributed  A^ery  largeh^  to  the  production  of  this 
bare  condition.  Proportionately  this  industry  has  also  retarded  for- 
est reproduction  and  through  incidental  fires  destroyed  much  young 
growth  and  damaged  old  timber.  As  a  consequence,  the  general  pro- 
tective functions  of  the  forests  have  been  appreciably  lessened,  for  the 
bare  surface  allows  a  rapid  run-ofi'  of  water  and  destroys  an  equable 
flow  of  water  in  streams. 

The  inference  from  these  conditions  is  that  there  should  be  a  prompt 
regulation  of  the  excesses  producing  these  conditions.  The  preserva- 
tion of  a  most  important  industry — sheep  grazing— and  the  fullest 
usefulness  of  the  forests  of  this  region  demand  such  action.  An 
inspection  of  the  region  will  show  that  certain  areas  require  imme- 
diate exemption  from  sheep  grazing  and  absolute  protection  from  fire 
in  order  to  allow"  a  full  reproduction  in  all  oy^en  ground.  This  is 
imperative  if  the  fullest  sustained  yield  of  timber  is  to  be  secured  in 
these  forests,  because  almost  all  of  the  timber  now  standing  is  mature. 
A  complete  harvesting  of  this  timber  w^ould  result,  as  it  has  in  old 
lumbering  operations,  in  almost  total  denudation.  With  some  excep- 
tions, reproduction  has  been  so  generally  suppressed  that  there  is  little 
young  timber  to  replace  the  old  stand  within  a  reasonable  time  (see 
PI.  CL  7i). 

Following  the  establishment  of  a  young  forest  growth,  limited  graz- 
ing can  be  practiced  for  a  term  of  years  without  fear  of  retarding 
reproduction.  Adequate  regulation  of  such  grazing  should,  however, 
not  allow  the  close,  successive  feeding,  of  sheep  especially,  which  will 
denude  and  extirpate  all  herbaceous  growth,  a  cover  so  much  needed 
as  a  help  in  })reventing  surface  Avashing.  The  thrifty  stock  raiser  of 
old  coimtries  does  not  graze  his  pastures  into  the  earth.  He  limits 
the  mnn))er  of  animals  or  the  time  for  using  a  range.     In  the  present 
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region,  however,  reg-ulation  of  this  kind  can  not  be  left  to  sheep 
herders,  who  consider  the  feed  for  the  season  only.  Unbiased,  com- 
petent inspection  of  this  forest  range  should  determine  the  number  of 
animals  and  the  length  of  time  they  should  graze  in  one  locality,  or 
whether  certain  parts  of  the  range  should  be  grazed  at  all.  With  this 
is  also  needed  a  perfect  enforcement  of  provisions  against  violations. 
Incidentally  it  may  be  remarked  that  the  writer's  observations  of  this 
season  show  that  in  a  number  of  cases  unless  a  ranger's  warning  to 
sheep  herders  to  leave  the  forest  reserves  is  accompanied  by  the  power 
of  immediate  eviction  the  request  was  treated  with  contempt,  or  with 
a  reply  that  ''  bullets  alone  Avill  be  obeyed." 

FOREST  FIRES. 

EFFECT  ON   REPRODUCTION  AND   STANDING  TIMBER. 

Forest  fires  have  prevailed  in  this  territory  since  a  very  earl}^  period, 
and  they  are  still  frequent  and  widespread.  There  is  evidence  that  a 
much  older  forest  than  is  represented  in  the  present  growth  once  existed 
here  and  that  much  of  this  growth  has  been  gradually  destroyed  by  fire. 
A  very  few  of  these  trees — yellow  pine,  sugar  pine,  and  white  fir — are 
occasionally  met  with  now.  They  are  nearly  twice  as  old  as  the  oldest 
recent  growth  and  could  not  well  have  disappeared  through  any  other 
agency  than  fire.  What  the  character  of  the  older  fires  was  is  impos- 
sible to  state.  Most  likely,  however,  they  were  similar  to  those  com- 
mon in  this  region  to-day.  The  fires  of  the  present  time  are  peculiarly 
of  a  surface  nature,  and  with  rare  exception  there  is  no  reason  to  believe 
that  any  other  type  of  fire  has  occurred  here.  Parts  of  the  older  for- 
ests ma}^  have  had  a  deep  humus,  which,  being  burned,  would  have 
destroyed  timber  by  deep  burning  at  the  roots.  But  there  being  no 
humus  at  the  present  time,  deep  burning  is  impossible.  The  tree  roots 
are  for  the  most  part  buried  deep  in  the  crevices  of  bare  rock,  in  gravel, 
sand,  or  shale,  over  which  surface  fires  run  annually  without  the  slight- 
est direct  injury  to  the  roots.  Barring  the  debris  left  from  timber- 
cutting,  the  only  food  for  these  fires  is  the  scant}^  fall  of  pine  and  fir 
needles,  irregular  patches  of  low  conifer  seedlings,  and  chaparral. 
In  general,  these  materials  limit  the  fires  to  surface  burning.  The 
destruction  wrought  is,  however,  serious.  Millions  of  tree  seedlings 
are  destroyed  annually  in  one  or  another  part  of  the  region  (see 
PL  C,  ^t).  The  exemption  of  certain  localities  from  fire  is  a  mere 
accident,  and  except  where  special  protection  is  maintained  a  locality 
is  not  likely  to  be  spared  longer  than  a  dozen  years.  This  j^oung 
growth  is  killed  outright  save  such  trees  as  have  grown  high  enough 
to  escape  a  complete  singeing.  Dense  stands  of  yellow  pine  25  to 
50  years  old  suffer  a  thinning  every  time  surface  fires  run  through 
them,  and  not  infrequently  the  younger  stands  succumb  entirelv.     The 
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amount  of  (lainao-(>  done  to  young  pine  forests  })y  surface  iires  depends 
lan»-el\  on  w  liether  the  burnino*  is  ac('()nn)ani(Hl  ])v  hio'h  winds.  With 
little  or  no  wind  tlie  tire  may  consume  tiie  scant  litter  in  a  desultory 
sort  of  advance,  but  if  fanned  l)y  a  stiff  l)recze  the  flames  usually  reach 
the  ))ranches  and  scorch  the  close-standino-  crowns.  This  usually  kills 
even  the  40  or  5(>  year  old  trees. 

The  instances  in  this  region  where  large  timber  has  been  killed  out- 
right by  surface  fires  are  comparatively  rare.  Two  cases  only  were 
found,  and  are  shown  on  the  accompanying  map  (see  PI.  LXXXVIII, 
in  atlas).  One  of  these  burns  involved  less  than  an  acre,  and  the  other 
included  several  hundred  acres.  They  are  exceptional  cases,  and  the 
killing  of  the  trees  is  accounted  for  by  the  fact  that  long  protection  from 
fire  and  from  all  but  cattle  grazing  had  resulted  in  the  accumulation  of 
much  fallen  timber,  considerable  humus  in  depressions  and  on  benches, 
and  a  dense  undergrowth  of  brush  and  seedlings.  The  fires  burned 
deep  enough  to  badly  injure  the  surface  roots,  which  resulted  in  the 
subsequent  death  of  the  timber. 

The  most  serious  and  widespread  injury  to  mature  timber  caused  by 
surface  fires  is  in  the  gradual  hollowing  out  from  year  to  year  of  the 
green  trunks  near  the  base.  The  extent  of  this  damage  is  very  great. 
In  the  middle  or  main  timber  belt  it  is  scarcel}^  possible  to  find  a  tree 
trunk  not  blackened  by  fire,  and  from  50  to  75  per  cent  of  the  trees 
have  fire  scars  burrowed  out  in  the  green  wood  (see  Pis.  XCII,  B; 
XCIV,  A;  XCIX,  A,  and  CII,  ^^1).  These  scars  are  from  a  few 
inches  to  15  or  20  feet  long  and  from  6  inches  to  2  feet  wide.  Fre- 
quently also  the  trunks  are  scorched  for  30  to  60  feet  above  the  scar. 
Burnino-  in  the  scar  continues  more  or  less  from  year  to  year,  and 
results  in  felling  the  tree  (see  PI.  CIX,  £).  The  cause  of  this  peculiar 
danaage  is  due  primarily  to  the  presence  of  resin  on  the  bark,  while 
the  persistence  of  the  burning  is  due  to  the  resin  on  the  surface  of 
the  fire  scar.  In  the  first  place,  the  bark  of  many  trees  is  punctured 
by  woodpeckers  in  search  of  borers,  which  are  especially  plentiful 
in  yellow  pine.  A  great  many  sugar  pines  also  have  been  chipped 
by  shake  makers  to  test  the  straightness  of  the  grain.  Quantities 
of  resin  exude  from  these  wounds  and  smear  the  trunks  down  to 
the  ground.  Surface  fires  ignite  the  inflammable  resin,  and  it  burns 
fiercely,  deepening  the  chip  marks  and  burrowing  into  the  green 
wood  wherever  woodpeckers  have  exposed  even  the  smallest  surface. 
The  green  wood  is  so  thoroughly  charged  with  resin  at  the  points 
of  injury  that  the  fire  persists  foi-  a  long  time,  heating  the  wood  to  a 
depth  of  several  inches.  After  the  fire  has  ceased  a  congestion  of 
resin  follows  at  this  point,  and  during  the  next  season  or  two  more 
resin  is  exuded  and  smears  the  scar  and  adjoining  parts.  The  next 
fire  burrows  in  deeper.  Others  follow  from  time  to  time,  each  burn- 
ing with  greater  vehemence,  until  at  last  the  trunk  becomes  a  thin 
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shell  and  the  tree  falls.  The  rapidity  and  persistence  with  which 
these  fires  burn  in  the  green  wood  of  trunks  is  almost  inconceivable. 
After  the  fire  has  burned  well  into  the  trunk  the  heat  produced  is 
very  intense,  drying  out  the  moisture  and  drawing  out  the  abundant 
resin  to  feed  the  flames.  The  pines  are  damaged  more  severely  at 
each  burning  than  are  the  much  less  resinous  firs  and  incense  cedar. 
Being  most  persistent  in  resinous  woods,  this  type  of  fire  is  confined 
chiefly  to  the  middle  pine  belt  region. 

The  amount  of  destruction  wrought  b}^  trunk  fires  is  diflicult  to 
estimate,  but  involves  approximately  from  1  to  5  per  cent  of  the  total 
stand.  It  is  diflicult,  also,  to  determine  how  many  attacks  the  trees 
endure  before  succumbing.  The  amount  burned  each  time  is  exceed- 
ingly irregular,  as  are  also  the  periods  at  which  the  timber  takes  fire. 
Strangely  enough,  trees  with  half  burned  off  trunks,  and  some  even 
more  severely  damaged,  show  no  signs  of  declining  vigor.  Such  trees 
fruit  freel}^  and  appear  vigorous  to  the  last. 

ORIGIN   OF  FOREST  FIRES. 

The  habitual  dryness  of  this  region  during  the  summer  renders  it 
most  susceptible  to  fire,  and  therefore  the  greatest  care  needs  to  be 
taken  to  prevent  very  frequent  occurrence  of  fires. 

The  origin  of  a  large  number  of  forest  fires  has  already  been  referred 
to  under  the  heading  Reduction  and  modification  of  forests  by 
various  industries  and  their  effect  on  reproduction.  The  causes  there 
described  were  determined  bv  actual  observations,  and  are  believed 
to  account  for  the  majority  of  fires  occurring  in  the  timber  belts  of 
this  region.  This  conclusion  is  strengthened  by  the  fact  that  the 
people  carrying  on  grazing,  milling,  etc.,  have  occasion  to  use  fire  in 
forested  regions  more  than  any  other  class  of  settlers  or  sojourners. 
Sheep  herders  are  campers,  and,  in  addition  to  carelessness  with  camp 
fires,  find  it  to  their  interest  to  deliberately  set  fires  under  certain  con- 
ditions. Cattlemen  are  summer  settlers  in  the  forests  and  have  some 
interest  in  the  suppression  of  fires  through  the  fact  that  they  maintain 
fences  and  rude  buildings  which  would  be  endangered  by  careless- 
ness with  fire.  Moreover,  the  burning  of  brush  and  fallen  timber  are 
rarely  of  the  same  advantage  to  these  men  as  to  the  sheepmen.  Cattle 
are  not  herded  as  are  sheep  in  feeding,  but  allowed  to  roam  at  large; 
and  they  feed  from  the  tallest  brush  without  difficulty,  and  otherwise 
give  the  ranger  little  trouble  except  to  see  that  they  do  not  wander  off 
the  range. 

Milling  operations  are  productive  of  fires  through  carelessness. 
Jams  of  tops  are  frequently  set  on  fire  b}^  loggers  to  open  blockaded 
roads  or  waj^s.  These  fires  usually  escape  and  do  damage  elsewhere. 
The  use  of  imperfect  spark  arresters  on  donkey  logging  engines  is 
also  a  source  of  many  fires.     A  serious  fire  from  this  cause  was  wit- 


560  FOREST    KESEKVES. 

nessod  in  timber  near  the  headwaters  of  Love  Creek,  where  a  consid- 
era))le  (luantity  of  standino-  and  cut  saAV  timber  was  destroyed  through 
the  burn i no-  of  innnensc  quantities  of  waste  tops.  Fires  occasionally 
originate  from  the  small  clearing-  operations  of  settlers  in  tim])ered 
districts.  IVo  lires  of  this  kind  escaped  from  smouldering  log  heaps 
and  spread  through  a  wide  strip  of  timber. 

There  are  probably  comparatively  few  fires  caused  by  campers  and 
hunters.  This  is  due  to  the  fact  that  of  necessity  such  camping  is  con- 
fined largely  to  the  vicinity  of  road  stations  and  ranches  where  only, 
for  the  most  part,  it  is  possible  to  get  horse  feed.  To  a  great  extent 
this  prevents  the  promiscuous  use  of  fire  by  these  people  at  points 
unguarded  by  settlers.  Moreover,  as  compared  with  other  regions 
plentifully  supplied  w4th  game  and  fish,  the  depleted  supplies  of  this 
region  offer  few  inducements  to  hunters;  and  hence  there  are  few  such 
excursions. 

PRECAUTIONS  AGAINST  FIRES. 

Forest  fires  w^ere  very  prevalent  during  the  summer  of  1899;  so 
much  so  that  travel  through  a  large  part  of  the  territor}^  was  at  times 
difficult  on  account  of  dense  smoke.  They  began  during  the  latter 
part  of  August  and  continued  to  increase  till  near  the  end  of  October, 
when  they  were  put  out  by  snow  and  rain. 

While  there  is  a  wholesale  fear  of  forest  fires  among  settlers  in  the 
timbered  districts,  almost  no  precautions  are  taken  to  guard  against 
the  spread  of  fires,  except  when  threateningly  near  at  hand.  Perma- 
nent settlers  in  the  foothill  country  express  much  graver  fears  of  fires 
from  the  adjoining  timber  which  are  likely  to  spread  wildl}^  through 
the  dead  grass  and  brush  of  the  lower  levels.  Fires  of  this  kind  are 
not  infrequent  and  often  destroy  fences,  buildings,  and  hay  crops. 
The  entire  lack  in  these  sections  of  green  herbaceous  vegetation  from 
July  to  October  and  the  excessive  dryness  of  the  ground  make  the 
region  most  susceptible  to  fire.  As  a  consequence  some  precautions 
are  taken  to  prevent  the  spread  of  fires  in  these  sections;  in  fact  the 
safeguards  seen  here  were  the  only  ones  found  anywhere.  They  con- 
sist in  clearing  lanes  4  to  10  feet  wide  across  dangerous  parts  of  the 
country.  This  requires  principally  the  scraping  away  of  the  dead 
grass  from  the  hard,  dry  surface.  Usually  these  firebreakers  are 
effective,  especially  the  Avider  ones.  A  still  more  effective  break,  but 
more  rarely  resorted  to,  is  made  15  to  20  feet  wide  by  carefully  burn- 
ing over  a  strip  between  tw^o  scraped  lanes. 

PUBIjIC  SENTIMEIVT  TOWAllJ)  FOREST  RESERVES. 

Nearly  all  settlers  interested  in  grazing  and  wood-consuming  indus- 
tries within  this  territory  are  opposed  to  the  maintenance  of  forest 
reserves.     The  greatest  o})jection  to  the  reserves  is  expressed  by  men 
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concerned  in  grazing,  and  of  these  the  sheepmen  are  the  loudest  in  their 
denunciation.  The  past  unlimited  use  of  Government  mountain  for- 
est land  for  a  summer  range  has  made  it  possible  for  a  large  number 
of  settlers  to  engage  in  stock  raising  with  little  outlay  for  feed.  The 
range  of  the  foothills  is  sufficient  from  November  to  about  the  1st  of 
July;  but  high  mountain  forest  range  must  be  sought  from  July  to 
October,  during  which  time  there  is  no  green  feed  in  the  foothills. 

As  yet  the  cattlemen  are  allowed  free  range  in  the  reserves,  but 
man}^  of  these  men  are  opposed  to  maintaining  the  reserves,  for  fear 
that  cattle  may  soon  be  excluded.  Sheepmen  are  bitter  in  their 
denunciation  of  the  reserve  policy  for  the  reason  that  they  are  (at 
least  nominally)  excluded  from  grazing  in  the  reserves.  American 
sheep  raisers  have  usually  respected  warnings  to  leave  the  reserves, 
and  not  being  able  to  secure  sufficient  range  elsewhere,  have,  in  some 
cases,  been  compelled  to  reduce  their  flocks  or  go  out  of  the  business 
entirely.  These  men  see  no  public  good  to  be  derived  from  the 
reserves  when  grazing  privileges  are  denied.  Their  permanent 
ranches  are  so  distant  from  the  high  mountain  watersheds  that  the 
idea  of  protecting  water  supplies  is  looked  upon  as  visionary  or 
impractical.  Moreover,  the  fact  that  snow  remains  longer  on  the 
high,  bare  mountain  peaks  than  it  does  in  the  forest  below  proves  to 
these  men  conclusively  that  forests  have  no-  influence  in  conserving 
water.  The  general  feeling  is  that  in  reserving  forest  land  the 
National  Government  has  no  sympathy  with  the  settlers,  some  of 
whom  say  that  they  shall  have  to  leave  the  country  if  this  policy 
continues. 

Most  other  settlers  also,  not  directly  interested  in  grazing,  voice  the 
protests  of  stock  raisers.  The  feeling  against  forest  reserves  ex- 
pressed by  settlers  along  the  Carson  Valley  toll  road  was  very  bitter. 
However,  the  sheepmen  pay  large  tolls  in  '"driving"  through  this 
region. 
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By  Henry  Gannett  and  others. 


SONORA   QUADRANGI.E,  CALIFORNIA. 

By  C.  H.  Fitch. 

This  area,  in  the  western  foothill  country  of  the  Sierra  Nevada, 
extends  in  altitude  from  500  to  3,000  feet  above  sea  level.  Below 
3,000  feet  its  irregular  ridges  are  covered  with  chaparral  of  manzanita 
and  chimisal  brush  and  a  scattering  growth  of  digger  pine  and  oaks. 
The  Tuolumne  and  Merced  rivers  and  their  branches  have  cut  deeply 
through  the  soft  slate,  forming  canyons  from  1,000  to  2,000  feet  deep. 
In  ordinary  seasons  the  amount  of  snow  which  falls  upon  the  moun- 
tains at  the  sources  of  the  rivers  causes  an  abundant  flow  of  water  in 
the  streams  during  the  dry  season  of  the  summer  and  fall,  but  in 
1899,  owing  to  the  lack  of  snowfall  the  winter  before,  the  customary 
supply  for  the  use  of  the  mines  fell  short  early  in  the  season.  In 
midsummer  vegetation  is  dry  and  parched  and  apparently  burned  and 
dead  until  the  winter  rains  come  again  to  revive  it.  The  heat  is 
intense  and  continues  uninterruptedly  through  the  long  summer.  The 
soil  forms  dust  so  light  as  to  be  lifted  with  the  slightest  breeze,  and 
even  away  from  the  roads  and  trails  this  powder  covers  every  leaf  and 
rock. 

The  Mother  Lode,  as  the  great  gold  belt  of  California  is  known, 
crosses  the  Sonora  quadrangle  from  northwest  to  southeast.  In  the 
early  days  of  California  the  placer  diggings  in  this  region  brought 
throngs  of  miners,  and  mining  camps  were  established  everywhere,  as 
is  shown  to-dav  by  the  washed-out  gulches,  the  heaps  of  uncovered 
rocks  and  bowlders,  and  the  many  almost  deserted  towns.  All  of  the 
gold  that  could  be  obtained  by  the  process  of  washing  was  taken  out 
in  a  short  time,  and  then  a  period  of  inactivity  existed  for  over  thirty 
years.  Of  late  mining  has  ))een  revived,  the  gold  now  being  sought 
for  in  the  quartz.  Some  of  the  old  towns  have  become  active  once 
more  and  new  ones  are  springing  up. 

There  is  but  one  railroad,  the  Sierra  Railway,  a  short  line  extending 

from  Oakdale,  a  station  on  the  Southern  Pacific,  to  Sonora,  the  county 

seat  of  Tuolumne  County,  a  town  of  about  2,500  inhabitants.     This 

road  is  now  being  extended,  and  will  probably  soon  be  running  to  Car- 
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tor,  ahout  lo  miles  oast  of  Soiiora.  Fi'om  Ciirtor  a  narrow-gage  rail- 
road is  proj(H'to(l  iiorthinistwarclly  for  about  15  miles  into  tinilxM"  lands. 
Over  every  part  of  this  area  crops  ai'e  cultivated,  but  this  cultivation  is 
due  to  the  demand  of  the  mines  and  the  mining  towns  for  supplies  in 
the  way  of  hay,  grain,  luid  veg(^tables,  as  well  as  dairy  products.  AVith- 
out  the  mines  agriculture  would  not  be  considered  profitable  in  a  coun- 
try so  rough  and  difficult  to  work.  As  it  is,  but  small  areas  are  used 
for  agricultural  purposes,  and  although  farms  are  numerous  the  extent 
of  the  cultivated  land  of  each  is  small.  No  extensive  irrigation  system 
is  used,  but  each  farm  is  independc^ntly  irrigated  from  small  streams  or 
springs,  and  the  Lirgest  portion  under  cultivation  produces  hay  with- 
out irrigation.  In  the  extreme  southwestern  portion  of  the  area  land 
is  irrigated  from  the  Merced  River,  and  here  an  extensive  irrigation 
sj^stem  is  commenced  at  Merced  Falls,  which  is  about  10  miles  from  the 
western  edge  of  the  quadrangle.  For  this  distance,  in  a  belt  having  an 
average  width  of  2  miles,  are  most  productive  and  well-cultivated  farms 
under  ditches.  In  an  area  extending  northward  from  this  valley  for 
about  5  miles,  land  is  cultivated  for  hay  without  irrigation,  and  it  is 
possible  that  portions  of  this  land  could  be  irrigated,  although  to  take 
water  upon  it  would  be  attended  with  large  expense. 

Another  extensive  svstem  of  irrio^ation  is  carried  on  in  the  Tuolumne 
Valley,  the  water  being  obtained  from  the  Tuolumne  River  at  a  large 
dam  just  above  Lagrange,  but  no  use  can  be  made  of  it  until  after  it 
leaves  the  quadrangle. 

With  the  exception  of  the  southwestern  portion,  just  described, 
almost  the  entire  area  of  this  quadrangle  is  woodland  or  covered  with 
brush.  The  timber,  consisting  of  digger  pine  and  oak,  is  suitable  only 
for  fence  posts,  fuel,  and  similar  purposes.  As  the  altitude  increases, 
however,  mill  timber  is  found,  and  at  an  height  of  3,000  feet  and 
over  the  stand  of  sugar  pine  and  yellow  pine  is  of  some  value,  but 
not  of  much  importance  in  this  quadrangle,  except  in  the  northeast 
corner,  where  the  stand  will  probably  reach  30,000  feet  B.  M.  per 
acre.  Most  of  the  mine  timbers  and  lumber  used  in  and  about  Sonora 
come  from  the  forest  just  north  of  this  quadrangle,  where  extensive 
lumbering  operations  are  being  carried  on. 

Animals  are  grazed  in  nearly  all  parts  of  the  area,  but  no  portion 
would  be  considered  good  pasture  land  or  of  more  value  for  that 
purpose  than  any  other. 

Taken  as  a  whole,  the  Sonora  quadrangle  is  a  difficult  area  to  classify 
in  detail,  for  although  much  land  is  utilized  for  agriculture,  with  and 
without  irrigation,  and  for  pasturage,  it  is  neithcu"  agricultural  nor 
pastural,  and  the  areas  cultivated  are,  as  a  rule,  too  small  to  be  shown 
upon  the  scale  of  the  map. 
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The  classification  of   lands  in  the  Sonora  quadrangle,  as  shown  on 
the  accompanying  map  (PI.  CXV,  in  atlas),  is  as  follows: 

Land  classiiication  in  Sonora  quadrangle,  California. 

Square  miles. 

25,000-50,000  feet  of  timber  per  acre 1.  50 

10,000-25,000  feet  of  timber  per  acre 58.  50 

5,000-10,000  feet  of  timber  per  acre 77.  00 

Brush  and  scattering  timber 649.  50 

Pasture 99.  00 

Cultivated,  not  irrigated 53.  00 

Cultivated,  irrigated 15.  50 

Total  stand  of  timber  in  quadrangle,  1,000  million  feet. 


YOSEMITE   QUADRAIS^GIjE,  CALIFORNIA. 

Bv  C.  H.  Fitch. 

The  Yosemite  quadrangle  lies  just  east  of  the  Sonora  quadrangle 
and  extends  from  the  foothills  to  the  high  mountains.  The  altitude 
along  its  western  edge  is  about  3,000  feet,  and  near  its  eastern  limit 
Mount  Hoffmann  reaches  an  altitude  of  nearly  11,000  feet.  The  forest, 
which  is  a  magnificent  one,  covers  nearly  the  entire  area,  the  middle 
section  extending  from  the  northwest  corner  to  the  southeast  corner, 
with  an  average  elevation  of  5,500  feet,  being  covered  with  the 
heaviest  growth  and  most  valuable  timber.  The  principal  trees  of 
economic  value  are  the  yellow  pine,  sugar  pine,  and  red  fir.  The 
incense  cedar,  white  fir,  silver  fir,  two-leaved  or  white-bark  pine,  and 
numerous  other  species  are  also  found.  Digger  pine  grows  on  the 
lower  limits,  and  oaks,  both  white  and  black,  and  mountain  live  oak 
are  found  scattered  along  the  brushy  ridges  and  southern  slopes.  The 
undergrowth  consists  largely  of  manzanita,  but  many  varieties  of 
bushes,  including  chinquapin,  dogwood,  laurel,  maple,  hazel,  etc., 
were  noted.  The  forest  is  remarkably  free  from  undergrowth,  how- 
ever, and  only  along  streams,  in  the  bottom  of  gulches,  and  on  rocky 
southern  slopes  is  the  brush  so  thick  as  to  impede  progress.  The 
sugar  pine,  the  white  pine  of  California,  and  the  yellow  pine  are  mag- 
nificent trees  and  reach  great  size  in  this  forest,  many  of  them  exceed- 
ing ^00  feet  in  height  and  T  feet  in  diameter.  As  many  as  nineteen 
sugar  pines  averaging  50  inches  in  diameter  and  70  feet  in  length 
from  the  ground  to  the  first  limb  were  counted  upon  a  single  half 
acre.  The  red  fir  also  attains  good  size  and  is  quite  abundant,  its 
range  extending  to  a  higher  elevation  than  the  pines  mentioned  and 
growing  nearly  as  low.  The  incense  cedar  grows  over  a  wide  range, 
mingled  w4th  the  pines  and  firs,  and  is  a  large  tree.  The  white  and 
silver  fir  are  beautifully  symmetrical  trees  of  smaller  size  than  the  red 
fir,  their  range  extending  from  about  5,000  to  9,000  feet.     The  tama- 
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rack,  or  two-lctn  (mI  ])iiH>.  is  one  of  the  liioh-ultitude  trees  found  Avith 
uspjMi  in  the  canyons  and  ^idches  and  with  the  tirs  on  the  divides  and 
on  the  hii>h.  ruu^cMl  sloix's  of  the  SieiTas  nearlv  to  tini))cr  line.  At 
jd)()ut  T.dOO  feet  ek^vation  it  is  a  ^'ood-sized  tree  of  li^  or  15  inches 
(lianiet(M-  and  corr(\spondin<>-  heioht,  jmt  at  its  greatest  altitudes  it  is  a 
low.  contorted,  and  brushy-topped  hush. 

The  trees  of  conimereial  value  grow  ])est  between  the  altitudes  of 
4,500  and  0,500  feet,  and,  except  on  the  hare  granite  slopes,  the  moun- 
tain meadows,  and  some  of  the  southern  slopes,  the  stand  of  timber  is 
good.  Jn  selected  areas  where  measurements  w^ere  made  the  stand  will 
run  from  80,000  to  1-1:0,000  feet  B.  M.  per  aere.  An  average  for  the 
timbered  areas  of  this  quadrangle  may  be  stated  as  ranging  from  30,000 
to  -1:0,000  feet  B.  M.  per  acre. 

Nearh^  all  of  the  Yosemite  quadrangle  is  included  Avithin  the  bound- 
aries of  the  Yosemite  National  Park.  Protection  is  given  the  timber 
against  fires,  although  several  were  noted  during  the  past  summer, 
and  one  continuing  for  several  weeks  burned  over  a  large  area.  No 
particular  damage  was  caused,  however,  to  the  larger  timber  with  the 
exception  of  cedar  and  fir  trees  in  certain  localities,  the  sugar  and 
yellow  pine  generally  appearing  to  escape  unhurt,  although  a  great 
amount  of  dead  and  fallen  timber  had  accumulated  upon  the  ground. 
Some  of  the  timber  land  was  owned  by  private  individuals  before  the 
park  was  created,  but  no  cutting  is  being  done  on  any  part  of  the 
quadrangle  at  this  time. 

The  high  moiuitain  slopes,  the  numerous  mountain  meadows,  and 
the  river  valleys,  as  well  as  the  open  timber,  have  in  j^ears  past 
afforded  excellent  pasturage  for  sheep  and  cattle,  but  under  existing 
park  regulations  for  the  protection  of  timber  no  grazing  is  allowed 
except  upon  private  property  imder  fence.  It  is  not  possible  to 
delimit  upon  the  map  the  exact  areas  which  may  be  classed  as  pasture 
land  for  the  reason  that  much  of  the  grazing  land  is  also  wooded. 

There  is  practicalh^  no  cidtivation  of  the  soil  upon  the  Yosemite 
quadrangle,  although  there  are  a  few  gardens  and  orchards  and  small 
plots  of  land  cultivated  for  hay  and  l)arley,  but  the  total  acreage  of 
such  occupation  amounts  to  but  little.  This  is  accounted  for  by  the 
fact  that  the  land  is  not  open  to  settlement  and  there  are  ])ut  few 
private  holdings,  also  because  the  general  elevation  is  too  great  and 
the  sunnner  season  too  short  to  permit  cultivation  except  for  a  few 
products. 

Three  groves  of  l)ig  trees  {Sequoia  gigmiteci)  are  located  in  the 
Yosemite  (juadrangle.  The  Merced  grove,  containing  about  twenty- 
five  trees,  is  situated  just  west  of  the  middle  of  the  (juadrangle,  in 
Mariposa  County,  near  its  northern  ])oundarv.  The  Tu()lumn(\grove, 
numberino'  about  fortv  trees,  is  about  3  miles  northwest  of  the  ]Merced 
grove,  in   Tuoluujne  County.     These   two  groves  are  similarly  situ- 
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ated  in  gulches  {ind  ut  about  the  saiue  elevation  (5,500  feet)  above 
sea  level.  The  sequoias  are  growing  in  a  heavy  forest  of  sugar  and 
yellow  pine  and  red  fir,  with  nuich  undergrowth,  and  are  long  past 
their  prime,  and  look  what  they  are — Imdly  scarred  veterans,  dam- 
aged hy  fires  and  shaken  by  winds,  the  effects  of  which  are  seen  in  the 
destruction  of  the  thick  bark,  numerous  hollows  burned  into  the  trees 
at  the  ground,  and  the  broken  tops.  Several  of  the  trees  are  but 
dead  stumps,  through  one  of  which  a  wagon  tunnel  has  been  cut.  The 
Mariposa  grove  is  located  on  the  southern  edge  of  the  quadrangle  and 
is  included  in  a  tract  of  land  granted  by  the  United  States  to  the  State 
of  California.  These  trees,  numbering  about  six  hundred  and  twenty, 
are  divided  into  two  groups,  known  as  the^  upper  and  lower  groves, 
which  range  in  altitude  from  5,400  to  7,000  feet  above  sea  level. 
The  upper  grove  is  so  situated  as  to  show  the  sequoias  to  the  best 
advantage,  being  on  high,  gently  sloping,  or  nearly  level  open  ground 
free  from  undergrowth.  There  are  many  trees  in  good  condition, 
although  here,  as  in  the  other  groves,  many  show^  the  effects  of  time, 
fire,  and  wind.  The  lower  grove  is  on  a  southwestern  slope  a  short 
distance  from  the  upper  grove,  and  is  partly  in  a  gulch,  the  sequoias 
growing  with  numerous  other  species  of  trees  and  brush.  The 
ground  here  contains  more  moisture  than  in  the  upper  grove,  which 
may  account  for  the  number  of  3^oung  seedlings  and  saplings  found 
here.  In  fact,  sequoias  of  all  ages  are  to  be  found  in  the  Mariposa 
grove,  man}^  of  them  thrifty  trees,  numbering  from  1  to  over  30  feet  in 
diameter  and  nearly  300  feet  in  height.  A  number  of  individual  trees 
would  each  cut  100,000  feet  of  lumber.  The  sequoias  often  grow  in 
pairs  or  groups  of  three  or  four  close  together,  each  group  seemingh^ 
of  about  the  same  size  and  age.  It  is  possible  that,  with  the  contin- 
uation of  the  protection  against  fire  now  afforded  them,  the  sequoias 
may  be  able  to  perpetuate  themselves,  but  from  present  appearances 
reproduction  is  not  going  on  to  any  great  extent,  and  it  is  quite  prob- 
able that  the  species  will  eventually  die  out  with  the  death  of  the 
great  old  time-worn  and  grizzled  giants  now  standing. 

The  Yosemite  Valley  with  its  grand  granite  cliffs  is  a  nearly  level 
floor  about  7  miles  long  b}^  from  one-half  to  three-fourths  of  a  mile 
wide,  which  coukl  easily  be  irrigated  from  the  Merced  River  if 
desired,  but  as  a  State  park  its  soil  will  probably  never  be  cultivated 
to  any  extent.  The  Hetch  Hetchy  Valley,  near  the  northern  edge  of 
the  quadrangle,  is  somewhat  similar  to  the  Yosemite,  but  smaller, 
being  about  4  miles  long  by  one-half  mile  in  width.  It  is  also  uncul- 
tivated. 

The  Yosemite  National  Park,  with  its  varied  topography,  contains 
within  its  borders  scenery-  of  surpassing  grandeur  and  beauty.  Its 
mountain  streams,  lakes,  cascades,  and  remarkably  high  waterfalls, 
deeD   canyons   and   gorges,    perpendicular   granite   walls,    cliff's   and 
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domes,  maiiinticcnt  conitVrous  forests  {ind  ))iM'  trends,  hjive  a  world-wide 
reputation  wiiich  brinus  to  it  thousands  of  tourists  annually. 

Th(^  classitication  of  lands  in  the  Yoseniite  (juadrano-le,  as  shown  in 
the  acconij)anyino-  sheet,  is  as  foHows: 

T/iiiil  claxi^ificidion  in  the  Yoseniite.  quadrangle,  California. 

Square;  miles. 

2o, 000-50,000  feet  ol  t iiuber  per  acre 284.  25 

10,000-25,000  feet  of  timber  per  acre. 234.  50 

5,000-10,000  feet  of  timber  per  acre 277.  50 

Bru^h  and  scattering  timber 150.  75 

Pasture 6.  75 

Cultivated,  not  irri^rated .25 

Total  stand  about  10  billion  feet. 


M()U:N^T  L,\KIAj  QUADRANGL.E,  CAI.IFORXIA. 

By  R.  B.  Marshall. 

This  quadrangle  is  situated  in  eastern  California,  its  boundaries 
being  parallels  38°  and  38^  30',  and  meridians  119^  and  119°  30'.  Enter- 
ing from  the  north  and  crossing  the  quadrangle  in  a  southeast  direction 
extends  the  summit  of  the  Sierra  Nevada;  about  two-thirds  of  the  area 
being  on  the  western  and  one-third  on  the  eastern  slope  of  the  range. 
Much  of  the  area,  nearly  one-half,  is  above  timber  line,  alpine  in  char- 
acter, devoid  of  timber,  grass,  or  soil.  The  rocks  composing  the  peaks 
are  generalh^  granite,  slate,  or  volcanic.  The  elevation  above  sea  level 
extends  from  4,500  to  13,156  feet,  the  latter  being  the  elevation  of 
Mount  Ritter.  The  headwaters  of  the  Tuolumne,  Merced,  San  Joaquin, 
and  Owens  rivers,  numerous  small  lakes,  and  a  portion  of  Mono  Lake 
in  the  northeast  corner  are  within  the  area.  The  rivers  and  their 
branches  are  confined  within  deep,  rocky  canyons  containing  many 
falls. 

The  areas  of  heavily  timbered  forest  are  scattered,  and  are  confined 
to  mountain  slopes  between  7,000  and  9,500  feet  in  elevation,  although 
not  all  portions  between  these  elevations  are  timbered  because  of  lack  of 
soil.  The  forest  consists  of  red  fir  about  50  per  cent,  yellow  pine  about 
22  per  cent,  sugar  pine  about  18  per  cent,  the  remainder  being  white 
fir,  white-bark  pine,  cedar,  and  spruce.  One-third,  or  about  314 
square  miles,  contains  merchantable  timber  of  the  above  species.  One- 
fifth,  or  128  square  miles,  contains  scattering  timber  fit  only  for  fuel, 
fence  posts,  etc.  The  largest  portion  of  merchantable  timber  is  on  the 
western  slope  and  consists  niainly  of  red  fir  and  sugar  pine;  that  on 
the  eastern  slope  is  almost  entirely  yellow  pine  mixed  with  fir.  The 
stand  of  timlx'r  of  the  forest-covered  areas  will  average  20,000  feet 
B.  M.  per  acre,  while  somc^  of  the  sugar  pine  forest  will  run  over  40,000 
feet  B.  M.  per  acre.  The  forest  is  everywhere  open  without  under- 
jrrowth  of  anv  kind.      In  certain  localities  areas  of  4  or  5  acres  contain 
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standing-  dead  timber,  every  tree  having  been  killed  apparently  by 
some  insect.  No  portion  of  the  forest  has  been  burned  or  logged. 
There  is  a  sawmill  about  a  mile  south  of  Walker  Lake,  but  the  amount 
of  hmiber  produced  by  it  has  not  as  yet  affected  the  standing  timber 
to  any  extent.  Much  of  Mono  Lake  Basin  is  covered  with  lava  flow 
which  forms  a  surface  unfit  for  cultivation,  but  there  are  fertile 
spots  which  will  produce  crops  of  hay,  grain,  and  vegetables  with 
the  aid  of  irrigation.  There  are  a  number  of  small  areas  so  culti- 
vated. The  lands  which  produce  grass  fit  for  pasture  are  well  scat- 
tered, but  where  soil  is  found  there  is  generally  a  luxuriant  growth 
of  grass.  About  two-thirds  of  the  quadrangle  is  in  the  Yosemite 
National  Park  and  about  70  square  miles  along  the  southern  border 
are  in  the  Sierra  Forest  Reserve.  The  total  stand  of  timber  on  this 
quadrangle  is  estimated  at  4,000  million  feet  B.  M. 

sa:n^  jacixto  quadrangle,  cai^iforxia. 

This  quadrangle  is  situated  in  the  southern  part  of  the  State.  It 
includes  the  pass  utilized  by  the  Southern  Pacific  Railroad  between 
the  San  Bernardino  Range  on  the  north  and  the  San  Jacinto  Range  on 
the  south,  together  with  the  vast  main  mountain  group.  This  quad- 
rangle stretches  over  a  large  timber  country  and  rises  in  San  Jacinto 
Peak  to  an  altitude  exceeding  11,000  feet. 

The  surrounding  valleys  are  desert  except  where  irrigated,  and  the 
amount  of  land  redeemable  from  the  desert  is  dependent  upon  the  quan- 
tity of  water  available.  Most  of  the  .unredeemed  land,  together  with 
the  lower  slopes  of  the  mountains,  up  to  an  altitude,  broadly  speaking, 
of  5,000  feet,  is  covered  with  a  dense  growth  of  chaparral,  consisting 
of  a  dozen  or  more  species  of  thorny  plants,  among  which  scrub  oak 
and  cat's  claw  are  prominent. 

Above  5,000  feet  or  thereabouts  yellow-pine  timber  begins  to  appear 
among  the  chaparral,  and  gradually,  as  the  altitude  increases,  the  timber 
becomes  more  abundant  and  the  chaparral  disappears,  so  that  above 
6,000  feet  the  vegetation  consists  of  open  forests  of  yellow  pine,  inter- 
spersed here  and  there  with  sugar  pine  and  with  an  occasional  specimen 
of  big  cone  or  Coulter  pine.  The  pine  is  of  large  size  with  a  good 
clear  trunk,  and  indeed  all  the  area  indicated  as  timbered,  175  square 
miles,  is  covered  with  timber  of  merchantable  size  and  quality.  A 
little  of  this  timber  in  the  southwestern  part  of  the  forest  has  been 
cut  over  an  area  covering  altogether  not  more  than  1  square  mile. 

Brush-covered  areas,  which  may  to  all  intents  and  purposes  be  con- 
sidered absolutely  barren,  have  an  area  of  679  square  miles.  There 
are  several  areas  in  the  mountains  where  grass  takes  the  place  of 
chaparral  and  which  may  therefore  be  classed  as  grazing  lands.  These 
amount  to  56  square  miles. 
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Tlio  area  which  may  Ix'  irrio'at('(l  within  this  (|iiadrangl('  lias  been 
estimated  as  possibly  71  scjuai'c  inil(\^.  As  this,  however,  is  dopend- 
ent  not  only  u])on  the  amount  of  water  available,  butii])()n  the  eeonomy 
of  its  distribution,  it  is  to  be  aeeepted  oidy  as  a  provisional  estimate. 

PORT   OKI  OUT)  (|UAr>RA]SGL(E,  OIIKGOX. 

This  quadi'angle  is  situated  in  the  southwestern  part  of  the  State, 
bordering-  on  the  Pacific  Ocean  and  includini^  a  portion  of  the  Coast 
RanoH\  here  very  broken  and  irregular. 

With  the  exception  of  numerous  small  patches  of  prairie  scattered 
over  its  surface,  it  was  formerly  densely  forested  throughout,  but  a 
large  proportion  of  the  area  has  been  burned  over,  destroying  the 
forests,  which  are  now^  in  process  of  reproduction;  hence  with  the 
exception  of  these  prairie  tracts  and  numerous  little  patches  of  land 
which  are  under  cultivation,  the  entire  area  is  wooded,  although  by 
no  means  all  covered  with  merchantable  forests.  Out  of  a  total  land 
area  of  853  square  miles,  405  square  miles,  or  nearly  half,  are  still 
covered  with  forests  of  merchantable  size  and  quality,  with  stands  of 
timber  ranging  from  10,000  to  25,000  feet  per  acre,  largely  of  fir  and 
hemlock,  with  some  spruce  and  cedar  on  the  ridges  near  the  coast. 
The  burned  area  is  388  square  miles,  or  nearly  as  much  as  is  now 
forested.  Over  nearl}^  all  of  this  burned  area,  as  was  stated 
above,  trees  are  growing  and  will  in  time  become  of  merchantable 
size.  Prairie  land  forms  39  square  miles  scattered  in  many  small 
patches,  and  13  square  miles  consisting  of  little  patches  scattered 
widely  over  the  quadrangle  are  under  cultivation.  Small  areas  con- 
sisting of  sandy  stretches  along  the  coast,  estimated  in  the  total 
amount  at  0  square  miles,  are  barren,  and  2  square  miles  consist  of 
marsh  land. 

The  total  stand  of  timber  upon  the  timbered  areas  is  estimated  to  be 
3,888  million  feet. 

COOS  15AY  QUA1)RAIS^GI.T:,  oregox. 

By  Fj.  C.  Barnard. 

This  quadrangle,  comprising  an  area  of  650  square  miles,  is  in  the 
southwestern  part  of  the  State,  extending  from  the  coast  eastward 
into  the  Coast  Ranges.  It  lies  in  a  region  of  heav}^  rainfall,  and  was 
at  one  time  nearly  all  covered  with  dense  forests,  but  a  large  part 
of  the  tinilKU'  has  l)een  removed  by  fire  and  the  ax.  Of  its  area 
of  050  scjuare  miles,  11  s^piare  miles  consist  of  marsh,  !()()  S(juare 
miles  of  open  country,  maiidv  in  the  bottoms  of  vallevs  wdiich  have 
apparently  recently  been  drained,  and   in  sand  bars  along  the  coast. 
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An  area  of  160  square  miles  has  been  partly  burned,  with  a  more  or 
less  complete  destruction  of  the  timber,  and  an  area  of  103  square 
miles  has  been  cut,  leaving  only  210  square  miles  of  standing  merchant- 
able timber.  This  ranges  in  stand  from  10,000  to  more  than  50,000 
feet  B.  M.  per  acre,  the  heaviest  stands  being  near  the  coast,  where 
the  moist  conditions  are  most  favorable  for  heavy  tree  growth. 

The  total  stand  of  timber  upon  this  quadrangle  is  estimated  at  tl:,774 
million  feet  B.  M.  This  is  distributed  among  the  different  species 
represented  as  follows: 

Stand  of  timber  in  Coos  Bay  quadrangle,  Oregon. 


Species. 

Feet  B.  M. 

Per  cent. 

Fir 

White  cedar 

Red  cedar  

3,  530,  000,  000 

733,  000,  000 

85,  000,  000 

426,  000,  000 

74 
15 

2 
9 

Spruce  

llOSEBURG   QUADRANGI.E,  OREGOX. 

By  E.  C.  Barnard. 

This  quadrangle  lies  in  the  depression  between  the  Coast  and  Cas- 
cade ranges  of  western  Oregon  and  includes  a  portion  of  the  foothills 
of  the  Cascade  Range.  The  surface  is  broken  with  heavy  spurs  on  the 
east  coming  down  from  the  Cascade  Range,  broken  hills  in  the  middle 
and  western  parts,  with  narrow  valleys  along  the  Umpqua  River  and 
its  forks.  The  valleys  of  the  lower  country  are  mainly  prairie  and 
the  hills  and  mountains  are  densely  forested. 

The  area  of  this  quadrangle  is  871  square  miles.  Of  this  441  square 
miles  are  wooded,  263  square  miles  are  under  some  form  of  cultiva- 
tion, and  167  square  miles  consist  of  open  country  adapted  to  grazing. 

Little  of  this  area  has  been  cleared,  either  for  settlement  or  by  lum- 
bering operations.  The  cleared  land  consists  entirely  of  land  which 
originally  was  prairie.  Lumbering  has  been  carried  on  upon  a  small 
scale  and  mainly,  if  not  entirely,  to  supply  local  needs. 

The  merchantable  timber  standing  upon  this  area  is  estimated  at 
1,766  million  feet  B.  M.,  nearly  all  of  which  is  red  fir.  The  average 
stand  of  timber  upon  the  timbered  area  is  about  10,000  feet  B.  M. 
per  acre. 
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TACOM A  QL  Ai:>JlANGJ^J],   W  ASIIINGTON. 

The  land-c'hissiticiition  sheet  represontiiio'  this  quadrangle  shows  the 
area  whieh  at  the  time  of  surve}?^,  in  181)4-95,  was  covered  with  woods 
and  the  areas  containing  timber  of  merchantable  size  and  quality, 
which,  as  defined  by  the  practice  in  Washington,  includes  trees  having 
a  butt  diameter  of  20  inches  or  more,  with  a  length  below  branches  of 
at  least  82  feet.  It  shows,  furthermore,  the  portions  of  the  quadrangle 
which  have  been  cut  over  or  culled  for  lumber  or  clearing  and  those 
which  have  been  burned.  As  is  seen,  most  of  these  areas  have,  since 
the  cutting  and  burning,  commenced  to  become  reforested. 

The  areas  naturally  devoid  of  forests  are  also  indicated,  including  a 
few  square  miles  at  the  head  of  Commencement  Bay,  a  small  area  in 
the  valley  of  White  River,  and  a  large  area  south  of  Tacoma.  The 
last  is  an  area  of  approximately  level  land,  covered  by  coarse  glacial 
deposits  in  which  the  copious  rainfall  rapidly  sinks,  making  it,  to  all 
intents  and  purposes,  an  arid  soil.  It  is  because  of  this  feature  of  the 
soil  that  the  region  is  largely  open  and  park  like.  It  contains  scattered 
groves,  largely  composed  of  lodgepole  pine,  a  species  here  of  no  mer- 
chantable value.  The  trees  are  of  small  size  and  branch  nearlv  to  the 
ground. 

The  total  area  of  this  quadrangle  is  812  square  miles.  Of  this  the 
land  area  is  approximately  737  square  miles,  the  remainder  being 
included  in  Puget  Sound  and  a  few  small  lakes.  W^ith  the  exception  of 
the  areas  above  mentioned  which  are  naturally  timberless  or  are  cov- 
ered with  lodgepole  pine,  and  which  include  about  105  square  miles, 
the  land  area  was  formerly  covered  with  forests  of  merchantable  tim- 
ber. Of  this  timbered  area  of  632  square  miles,  there  have  been  cut 
or  culled  for  lumber,  or  cleared  for  settlement,  about  200  square  miles, 
and  there  have  been  burned  143  square  miles,  leavnng  in  standing 
merchantable  timber  onl}^  289  square  miles.  Thus,  since  settlement 
began  in  this  region,  timber  has  been  destroyed  over  an  area  of  343 
square  miles,  or  54  per  cent  of  the  area  formerly  forested.  On  all  the 
areas  thus  denuded  timber  is  growing  again,  except  where  the  land 
has  been  cultivated;  so  that  the  wooded  area,  including  all  lands  on 
which  wood  is  growing,  comprises  not  less  than  560  square  miles,  or 
76  per  cent  of  the  land  area  of  the  quadrangle.  The  areas  not  now 
wooded  consist  not  only  of  those  naturally  without  forests,  as  above 
specified,  but  the  sites  and  suburbs  of  the  towns  and  cities  and  the 
numerous  farms  scattered  over  the  quadrangle. 

The  area  covered  with  merchantable  timber  is  estimated  to  contain 
the  following  amount,  in  feet  B.  M. :  Red  fir  {Pseudotsuga  taxifolhi)^ 
1,686,900,000  feet;  spruce  {Picea  sitchensis)^  5,447,000  feet;  cedar 
(Thuja  plicata)^  374,397,000  feet;  hemlock  {Tsuga  viertensiana)^ 
22,429,000  feet;  total,  2,089,173,000  feet. 
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Feur-lifth.s  of  the  above  amount  of  timber  consists  of  red  fir,  and 
nearly  all  the  remainder  of  cedar,  the  amount  of  spruce  and  hemlock 
being-  insignificant. 

The  average  stand  of  timber  upon  the  timbered  area  of  this  quad- 
rangle is  but  little  over  11,000  feet  B.  M.  per  acre,  a  stand  only  about 
half  as  great  as  that  of  the  Seattle  quadrangle,  immediately  north 
of  it. 

This  region,  lying"  in  the  valley  of  Puget  Sound,  at  the  head  of  that 
sheet  of  water,  is  blessed  with  an  ample  rainfall  and  a  humid  atmos- 
phere, which  are  especially  favorable  to  tree  growth;  so  that  wherever 
forests  have  been  destroyed  their  reproduction  is  rapid,  and  the  species 
which  succeed  are  usually  identical  with  those  destroyed. 


SEATTLiE  QUADRANGLE,  WASHINGTON. 

The  land-classification  sheet  representing  this  quadrangle  shows  the 
area  which  at  the  time  of  survey,  in  1894-95,  was  covered  with  woods 
and  the  area  estimated  to  contain  timber  of  merchantable  size  and  qual- 
ity, which,  as  defined  by  the  practice  in  Washington,  includes  trees 
having  a  butt  diameter  of  20  inches  or  more,  with  a  length  below 
branches  of  at  least  32  feet.  It  shows,  furthermore,  the  portion  of 
the  quadrangle  which  has  been  cut  over  or  culled  for  lumber  or  clear- 
ing and  the  area  which  has  been  burned.  As  is  seen,  most,  if  not  all, 
of  these  areas  have,  since  the  cutting  and  burning,  commenced  to 
become  reforested.  The  areas  naturally  devoid  of  forests  are  also 
indicated. 

The  total  area  of  this  quadrangle  is  804  square  miles.  Of  this  the 
land  area  is  estimated  at  565  square  miles,  239  square  miles  being  occu- 
pied by  Puget  Sound  and  its  arms  and  by  Washington  and  Sammamish 
lakes  and  other  small  bodies  of  water. 

This  land  area  was  formerly  covered  with  forests  of  merchantable 
timber,  with  the  exception  of  some  20  square  miles  of  swamp  lands  in 
the  valley  of  Snohomish  River  and  at  the  head  of  Elliott  Ray,  near 
Seattle,  which  were  naturally  without  forests.  Of  this  timbered  area  of 
545  square  miles  not  less  than  330  square  miles  have  been  cut  or 
culled  for  lumber  or  cleared  for  settlement,  and  40  square  miles 
have  been  burned.  Thus  since  settlement  began  in  this  region  the 
timber  has  been  destroyed  on  an  area  of  370  square  miles,  or  two- 
thirds  of  the  area  formerly  forested,  leaving  only  175  square  miles  in 
merchantable  forests.  On  most  of  the  land  thus  denuded  timber  is 
growing  again,  so  that  the  wooded  area,  including  all  land  on  which 
wood  is  growing,  comprises  not  less  than  495  square  miles,  or  88  per 
cent  of  the  entire  land  area.  The  areas  not  wooded  consist  of  those 
naturally  without  forests,  the  sites  and  suburbs  of  the  towns  and  cities, 
and  the  numerous  little  farms  scattered  over  the  quadrangle. 
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The  area  covered  with  incrchantaljU*  timlxM*  is  estimated  to  contain 
1,658,246,000  feet  B.  M.  of  fir.  ahnost  entirel}'  red  fir  {l\'<eudotsii(j(i  t((,rl- 
foUa).  and  788,229,000  feet  B.  M.  of  cedar  (mainly  71i  ujapUcatd),  a  total 
of  2,486.475,000  feet  B.  M.  The  merchantable  timber  consists  almost 
entirely  of  these  two  species,  and  more  than  two-thirds  of  it  is  red  tir. 
The  average  stand  of  timber  upon  this  area  is  about  22,000  feet  per 
acre,  a  heavv  stand  even  for  this  heavilv  timbered  part  of  the  countrv. 

This  region,  which  is  blessed  with  a  heavy  rainfall  and  a  humid 
atmosphere,  is  especially  favorable  to  tree  growth,  and  wherever  the 
forests  have  been  destro3^ed  the  reproduction  is  rapid,  and  the  species 
Avhich  succeed  are  usually  identical  with  those  destroyed. 

MOUNT  STUART  QUADRANGLE,  WASHINGTON. 

This  quadrangle  lies  upon  the  eastern  slope  and  at  the  base  of  the 
Cascade  Range  in  central  Washington.  The  northern  and  western 
three-quarters  of  the  quadrangle  are  mountainous  and,  in  the  main, 
wooded,  while  the  southeastern  corner  is  level  and  undulating  and 
in  large  part  cultivated,  partly  through  irrigation  and  parth^  ])y  dry 
farming.  The  mountainous  portions  of  the  area  culminate  in  Mount 
Stuart,  which  has  an  altitude  of  9,470  feet,  this  being  far  above  timber 
line,  w^hich  is  here  about  6,000  feet. 

The  wooded  area  of  this  quadrangle  aggregates  579  square  miles. 
All  of  this  consists  of  merchantable  timber,  with  the  exception  of 
about  25  square  miles  which  has  been  cut  and  is  now  reforesting. 
The  open  country  comprises  222  square  miles.  Of  this,  39  square 
miles  are  rocky  and  barren,  being  the  summits  of  the  ridges  and  spurs 
of  the  Cascades  in  the  northern  part  of  the  quadrangle.  An  area  of 
104  square  miles,  lying  mainly  in  the  valley  of  Yakima  River  and  its 
tributaries,  is  under  cultivation,  and  an  area  of  89  square  miles  con- 
sists of  prairie  land  available  for  pasturage. 

The  timber  consists  mainly  of  yellow  pine,  with  a  slight  admixture 
of  red  fir.  The  stand  is  very  light,  nowhere  exceeding  2,000  feet  B.  M. 
per  acre,  and  with  an  average  over  the  timbered  area  of  not  more  than 
one-half  that  amount.  The  total  stand  of  timber  is  estimated  at 
370,560,000  feet. 

EIjTuENSBURG  QUADRANGT.E,  WASHINGTON. 

This  quadrangle,  comprising  an  area  of  816  square  miles,  lies  upon 
the  east  slope  of  the  Cascade  Range,  ext(Miding  low  down  in  the  valle}^ 
of  Columbia  River.  It  is  drained  mainly  by  the  Yakima,  Umptanum, 
Wenas,  Naches,  and  Atanum  j-ivers.  The  western  part  of  the  (juad- 
rangle  is  made  up  of  heavy  mountain  spurs,  diminishing  in  height 
toward  the  southeast,  where  the  rivers  have  broad  valleys.     The  cli- 
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matic  conditions  are  subhumid  and  much  dry  farming  is  done,  although 
at  some  risk. 

The  cultiv^ated  areas  aggregate  70  square  miles,  comprised  mainl}^  in 
the  valleys  of  the  streams;  the  pasture  lands,  546  square  miles;  the  bar- 
ren areas,  10  square  miles,  and  the  wooded  areas,  190  square  miles.  All 
this  area  was  formerly  covered  with  merchantable  timber,  but  since 
white  settlement  began  68  square  miles  have  been  culled  and  the  best 
of  the  merchantable  timber  has  been  taken  out,  leaving  122  square 
miles  of  merchantable  timber. 

The  stand  of  timber  is  everywhere  light,  no  areas  containing  more 
than  5,000  feet  B.  M.  per  acre,  and  ranging  from  this  down  to  a  scat- 
tering growth.  It  is  an  open  forest  with  little  underbrush,  on  an 
average  of  80  per  cent  yellow  pine  and  20  per  cent  red  fir.  At  the 
greater  elevations  —that  is,  near  the  western  edge  of  the  quadrangle — 
the  proportion  of  fir  is  slightly  increased,  while  lower  down  it  is  less. 
The  total  stand  of  timber  upon  this  area  is  estimated  at  approximately 
150  million  feet  B.  M. 


CHELAN^  QUADRAISTGriE,  WASHIIS^GTON. 

This  area  of  805  square  miles  lies  upon  the  eastern  slope  of  the 
Cascade  Range  in  northwestern  Washington.  The  western  half  is 
composed  of  a  rugged,  mountainous  country,  mainly  of  granites,  having 
a  general  eastward  slope.  In  this  mountain  mass  the  streams  have 
cut  deep  gorges,  in  some  cases  to  thousands  of  feet.  Lake  Chelan, 
the  southern  end  of  which  crosses  the  northeast  corner  of  the  quad- 
rangle lies  in  a  deep,  narrow  gorge,  which,  near  the  northern  edge  of 
the  quadrangle,  has  a  depth  of  3,000  or  4,000  feet,  but  diminishes 
greatly  in  depth  toward  the  outlet  of  the  lake. 

Columbia  River  crosses  the  southeastern  part  of  the  quadrangle  in 
a  narrow  valley,  with  the  ends  of  the  mountain  spurs  upon  the  north 
and  west,  and  the  escarpment  of  a  great  basalt  plateau,  the  Plains  of 
the  Columbia,  upon  the  south  and  east. 

The  amount  of  cultivated  land  upon  this  quadrangle  is  trifling,  being 
confined  to  a  few  garden  patches  in  the  narrow  valley  of  the  Columbia 
and  near  the  foot  of  Lake  Chelan,  altogether  not  sufficient  in  extent 
to  warrant  representation  upon  the  map. 

The  country  east  and  south  of  Columbia  River  is  grass  covered, 
with  the  exception  of  one  timber  tract  near  the  southern  border  of 
the  quadrangle.  The  country  to  the  west  of  the  river,  below  its  bend, 
is  also  grass  covered,  and  contains  a  very  scattering  growth  of  timber 
for  2  or  3  miles  back  from  the  river.  Above  the  bend  the  open  coun- 
trv  extends  across  to  Lake  Chelan  and  borders  the  lake  on  the  north 
for  a  long  distance  above  its  foot;  elsewhere  the  quadrangle  is  wooded 
and  this  wood  is  almost  everywhere  of  size  and  quality  suitable  for 
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l)uil(liiio-  ])inposes.  Tlu'  siiva  of  ])}isture  land  on  this  quadrant^le 
amounts  to  8:38  scpiaiv  miles.  The  wooded  area  eom])rises  450  s(|uare 
miles,  ])(\sides  \vhieh  three  tracts,  aj^gre^rating  i)  square  miles,  have 
been  burned.  Thivse  areas,  with  that  of  Lake  Chelan  {21  square  miles), 
make  up  the  entire  area  of  the  (jiiadrantrle. 

The  timber  consists  throughout  the  quadrangle  almost  entireh'  of 
3^ellow  pine,  with  only  here  and  there  on  the  north  damp  slopes  a 
few  red  firs,  while  at  the  greatest  elevations,  as  timber  line  is 
approached.  su])alpine  species  appear. 

Over  most  of  the  timber  area  the  timber  is  light  and  scattering, 
averaging  less  than  2,000  f eet  B.  M.  per  acre,  but  toward  the  northern 
part  of  the  quadrangle  the  tim))er  becomes  heavier  and  considerable 
areas  are  covered  with  a  stand  ranging  from  5,000  to  10,000  feet  B.  M. 
per  acre.  The  total  stand  upon  the  quadrangle  is  estimated  to  be 
1,887  million  feet  B.  M. 

There  has  been  no  cutting  in  appreciable  amounts  within  the  limits 
of  this  quadrangle. 

spoka:n^e  quadraxgijE,  washikgto:n^. 

This  quadrangle,  comprising  an  area  of  812  square  miles,  lies  in 
eastern  Washington,  extending  over  the  boundary  slightly  into  Idaho. 
It  includes  the  rapidly  growing  city  of  Spokane,  situated  at  the  falls 
of  Spokane  River  in  the  western  part  of  the  quadrangle. 

With  the  exception  of  the  valley  of  Spokane  River  and  a  few  smaller 
areas  near  it,  this  quadrangle  was  formerly  covered  with  merchantable 
timber.  The  open  country,  much  of  which  is  under  cultivation,  affords 
good  pasturage. 

The  timber  areas  are  covered  with  a  pure  growth  of  yellow  pine 
which  south  and  southeast  of  Spokane  has  been  culled  for  the  use 
of  the  city.  Much  timber  has  also  been  taken  out  along  the  line  of 
the  Northern  Pacific  Railroad,  and,  to  a  less  extent,  along  the  Great 
Northern  Railway  north  of  Spokane.  Elsewhere  the  forest  remains 
intact.  Like  all  yellow-pine  forests  it  is  open,  with  little  or  no  under- 
brush. The  trees  are  tall  and  straight  with  good  clear  height.  The 
stand  is  light  south  of  the  valle}^  of  Spokane  River  and  north  of  that 
valle}'  for  several  miles,  becoming  heavier  northward. 

The  total  area  of  open  country  in  this  quadrangle  is  ITtt  square  miles, 
of  wooded  land  626  square  miles,  of  which  185  square  miles  have  been 
culled  of  its  valuable  timT5er,  leaving  141  square  miles  of  merchanta])le 
timber  still  intact. 

I'he  total  stand  of  timber  upon  this  quadrangle  is  estimated  at  500 
million  feet  B.  M. 
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By  John  B.  Leiberg. 
TOPOGRAPHICAL  FEATURES. 

The  area  embraced  in  the  Sandpoint  quadrangle  is  situated  in 
Kootenai  County,  Idaho,  and  contains  approximately,  537,000  acres. 
Of  this  area  44,000  acres  consist  of  lakes,  streams,  and  permanent 
marsh,  while  493,000  acres  are  mountain  and  valley  land.  The  region 
is  bisected  by  Pend  Oreille  River.  This  stream  is  the  discharge  for 
the  waters  flowing  into  Lake  Pend  Oreille,  and  is  therefore  in  fact  a 
continuation  of  Clark  Fork  of  the  Columbia. 

The  portion  of  the  quadrangle  north  of  Pend  Oreille  River  is  mostly 
a  rocky  and  mountainous  one.  The  mountain  system  consists  of  the 
southern  terminations  of  two  north-south  divides  which  bound,  on  the 
east  and  west,  a  central  basin  constituting  the  valle}^  of  Priest  River. 
The  divide  on  the  eastern  side  of  the  valley  consists  of  a  broad,  mas- 
sive granite  axis  rising  in  some  places  to  elevations  of  6,000  feet  and 
flanked  along  its  western  foot  by  interrupted  deposits  of  schistose 
rocks,  while  the  steep  and  abrupt  eastern  slope  sinks  into  a  section  of 
lacustrine  plain  stretching  north  from  the  western  end  of  Lake  Pend 
Oreille.  The  divide  on  the  western  side  of  the  valley  separates  the 
Priest  River  Basin  from  the  Pend  Oreille  Valley.  It  is  composed  of 
soft  schistose  rocks  and  is  low,  narrow,  and  broken.  The  valle}^  of 
Priest  River  consists  of  a  broad  depression  between  the  two  divides, 
possibly  of  glacial  origin.  It  has  been  smoothed  and  filled  in  with 
vast  masses  of  glacial  drift  derived  from  the  adjacent  ridges  and  from 
the  areas  north  of  the  quadrangle,  out  of  which  project  numerous, 
small,  detached  ridges  and  elevations.  Priest  River  has  cut  a  narrow 
shallow  channel  through  the  drift,  in  some  places  to  the  bed  rock,  but 
mostl}^  its  bottom  consists  of  the  common  bowlder  drift  of  the  region. 

The  tract  of  country  situated  south  of  Pend  Oreille  River  is  not  so 
rocky  and  mountainous  as  the  northern  portion  of  the  quadrangle. 
The  mountain  portion  consists  of  detached  or  semidetached  short 
ranges,  ridges,  peaks,  and,  in  one  or  two  instances,  dome-like  masses 
of  rock,  separated  by  low  gravell}^  or  marshy  flats  and  levels  of  lacus- 
trine and  glacial  origin.  Not  very  far  back  in  geologic  times,  when 
the  waters  of  Lake  Pend  Oreille  stood  at  a  higher  level  than  now,  the 
flats  were  lake  l)ottom.  Later,  when  Pend  Oreille  River  was  dammed 
by  the  vast  Priest  River  glacier,  the  discharge  from  the  lake  took  a 
southward  course  across  these  flats  and  built  them  up  to  higher  levels 
hy  the  deposition  of  enormous  masses  of  glacial  drift.  As  the  Priest 
River  glacier  slowly  diminished  in  size  the  outflow  cut  narrow  chan- 
nels through  the  drift  and  formed  the  extensive  and  intricate  system 
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oi  low  terraces,  wiiulinLJ",  dv\\  or  niurshv  stream  cliaiiiiels,  and  small 
lakes  and  ponds  which  now  mark  th(^  surface  of  these  Hats.  The 
mountains  in  this  })()rtion  of  the  region  are  low,  seldom  rising  above 
5,000  feet.  They  are  c()m])()s(Hl  of  granites,  dolomites,  limestone, 
and  siliceous  magn(\sian  schists,  with  pori)hyry  dikes  here  and  there 
breaking  through  the  schistose  rocks.  The  intervening  levels  var\^ 
from  :3,200  to  2,500  feet  above  sea  level. 

Th(^  chief  stream  of  the  region  is  Pend  Oreille  River.  Between  the 
point  where  it  leaves  Pend  Oreille  Lake  and  the  mouth  of  Priest  River 
the  width  of  the  stream  varies  from  one-half  to  two-thirds  of  a  mile. 
There  is  but  little  fall  between  the  two  points,  and  man}^  stretches  of 
nearlv  slack  w^ater.  It  is  easilv  naviofable  for  steamers  of  almost  anv 
draft.  Below  the  mouth  of  Priest  River  the  stream  narrows  to  a  width 
of  500  yards  and  the  current  becomes  rapid.  It  ceases  to  be  naviga- 
ble a  few  miles  below  Priest  River,  at  Albane  Falls.  The  vallev  of  the 
Pend  Oreille,  within  the  quadrangle,  is  narrow,  with  little  bench  land. 
Priest  River  is  the  outlet  for  Priest  Lake.  It  is  a  small  stream  of  no 
especial  importance.  The  streams  south  of  Pend  Oreille  River  are 
mostly  mere  creeks.  A  few  empty  into  Pend  Oreille  River.  Most  of 
them  sink  as  soon  as  thev  reach  the  sfravellv  levels. 

Ponds  and  marshes  abound  in  the  region  south  of  Pend  Oreille 
River.  There  are  comparatively  few  in  the  northern  areas.  Cocolalla 
Lake  is  a  shallow  sheet  of  water;  the  southern  end  of  Priest  Lake  is 
of  similar  nature,  as  are  the  numerous  smaller  lakes  and  ponds.  The 
portion  of  Pend  Oreille  Lake  north  and  south  of  the  town  of  Sand- 
point  is  comparatively  shallow,  probably  not  exceeding  100  feet  in 
depth.  The  portion  of  this  lake  coming  within  the  areas  of  the  quad- 
rangle in  its  southeast  corner  is  of  very  great  depth,  probably  exceed- 
ing 1,000  feet.  Its  shore  is  here  bounded  by  a  rampart  of  mountains 
1,000  to  1,500  feet  in  height. 

FOREST  CONDITIONS. 

The  region  is  essentially  a  forested  one  throughout  its  entire  extent. 
The  onl}"  exceptions  are  clearings  and  tracts  covered  with  brush  as  the 
result  of  fires.  The  great  mass  of  the  forest  is  composed  of  conifer- 
ous species.  The  broad-leafed  trees,  of  which  the  principal  species 
are  cottonwood,  aspen,  thorn,  service  berry,  willow,  western  and 
canoe  birch,  and  dwarf  maple,  constitute  less  than  1  per  cent  of  the 
forest.  The  coniferous  growth  is  composed  of  the  following  species: 
Yellow  pine  {Pmiis  j^onderosa)^  white  pine  {Pmus  mo7iticol(i)^  lodge- 
pole  pine  {Plnus  wiurrayana)^  white-bark  pine  {Piniis  alhieanlis)^ 
silver  fir  (Abies  grandis),  alpine  fir  (Abies  lasiocarpa)^  red  fir  (Pseu- 
doUuijd  iiiucronatci)^  western  larch  (Larix  occidentalis)^  Pacific  arbor 
vitie  [Thuja  plicata)^  Kng(dmaim  s})ruce  (Picea  engelnianni)^  western 


^^otSYr^.^^]    ^and  classification:  sandpoint  quadrangle.    585 

hemlock  {Tsuga  mertensianci) ^  Pacific  yew  (Taxus  hrevifolia) ^  and  red 
juniper  (Juniperus  mrginiana). 

The  coniferous  forest  occurs  under  four  chief  groupings  or  types. 
The}^  are:  The  yellow-pine,  red-fir,  white-pine,  and  alpine-fir  types. 
The  white-pine  and  alpine-fir  types  are  fairly  well  diflerentiated.  The 
red-fir  type  is  mostly  a  transition  grouping  from  the  yellow -pine  to 
the  white-pine  type.  There  is,  however,  never  an  absolute  line  of 
demarcation  between  any  of  the  types  owing  to  the  influences  of  soil 
moisture  and  slope  exposure,  which  permit  a  free  mingling  of  the  dif- 
ferent species  to  take  place  along  their  upper  and  lower  limits,  often 
far  beyond  their  general  altitudinal  extensions  and  range. 

YELLOW-PINE    TYPE. 

This  type  of  forest  exists  on  tracts  where,  by  reason  of  low  annual 
precipitation,  drainage,  lack  of  seepage,  or  other  causes,  the  altitudinal 
factor  is  coupled  with  the  lowest  ratio  of  soil  moisture  throughout 
the  year;  hence  usually  below  the  3,500-foot  contour.  It  thus  forms 
the  lowest  zone  of  forest  in  the  region.  Assuming  10  as  represent- 
ing complete,  permanent  saturation  of  the  soil,  we  may  say  that  the 
3"ellow-pine  type  requires  a  soil-moisture  ratio  varying  from  1.1  to  2. 

In  the  Sandpoint  quadrangle  the  yellow -pine  type  covers  an  area 
of  60,000  acres.  Most  of  it  occurs  on  the  areas  south  of  Pend  Oreille 
Kiver,  where  it  forms  an  irregular  but  fairly  connected  body  of  tim- 
ber on  the  gravelly  flats  between  the  different  ranges  of  mountains. 
North  of  Pend  Oreille  River  the  stands  of  the  type  are  more  scattered, 
and  grenerallv  occur  as  small  detached  bodies  on  the  drv  and  warm 
southern  slopes  of  the  mountains  bordering  the  river.  Thin  and  inter- 
rupted stands  of  the  type  also  extend  northward  along  the  valle}^  of 
Priest  River  and  on  the  eastern  slopes  of  the  divide  between  Priest 
and  Pack  rivers. 

As  here  limited  the  3^ellow-pine  type  consists  of  stands  in  which  the 
yellow  pine  predominates  in  volume  to  the  extent  of  55  per  cent  and 
upward,  the  balance  of  the  stands  being  composed  of  varying  percent- 
ages of  lodgepole  pine  and  red  and  white  or  silver  firs.  The  percent- 
ages of  species  other  than  the  yellow  pine  depend  largely  on  the  age 
of  the  different  stands,  or  on  the  length  of  time  that  has  passed  since 
the  last  great  fire,  or  on  the  number  and  frequency  of  the  numerous 
smaller  and  local  fires  which  ravage  the  region  almost  every  year.  In 
stands  composed  chiefly  of  standards  and  veterans  typical  ratios  of  the 
different  species  are  as  follows: 

Species  constituting  the  yellow-pine  type  in  the  Sandpoint  quadrangle,  Idaho. 

Per  cent. 

Yellow  pine 75 

Lodgepole  pine 10 

Silver  fir 8 

Red  fir 7 
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Oil  ;\rojis  where  the  soil-moisture  ratio  falls  to  the  lowest  propor- 
tion consistent  with  the  growth  of  the  type  the  percentage  of  yellow 
pine  may  reaeh  !>()  per  eent,  as  it  frequently  does,  which  results  in  an 
almost  complete  obliteration  of  the  red-fir  and  silver-Hr  components, 
while  on  tracts  having  a  soil-moisture  ratio  as  high  as  iscompati})Ie 
with  the  existence  of  the  type,  red  fir  and  silver  fir  become  abundant 
enough  to  lower  the  yellow-pine  ratio  to  50  or  55  per  cent.  Through- 
out all  of  the  area  covered  with  the  t^^pe  the  universal  rule  is  that  the 
percentage  of  yellow  pine  is  strictl}^  proportioned  to  soil  moisture  and 
that  a  rise  in  this  factor  beyond  a  certain  point  results  in  increased 
percentages  of  silv^er  fir  and  red  fir,  with  a  corresponding  elimina- 
tion of  the  yellow  pine.  Pure  stands  of  the  type  are  rare  in  this 
region.  When  they  occur  they  are  limited  in  extent  to  areas  con- 
taining 20  to  300  acres  and  are  situated  on  slopes  where  rapidit}^  of 
drainage  counteracts  the  effects  of  precipitation  and  elevation,  both  of 
which  factors  are  too  high  in  this  region  to  permit  a  very  extensive 
development  of  a  pure  type. 

The  aspect  of  the  type  varies  from  open  and  park-like  stands  to 
those  of  medium  density.  Stands  composed  of  veterans  or  well- 
advanced  standards  present  the  open  aspect;  stands  composed  of 
young  or  middle-aged  standards  or  saplings  are  more  thickly  set; 
sometimes,  as  in  reforestations  after  fire,  the  young  growth  becomes 
excessively  dense.  In  the  park-like  stands  of  the  type  the  trees  stand 
well  apart  and  admit  plenty  of  light  to  the  ground.  There  may  be  a 
scattered  growth  of  low  shrubs,  or,  as  is  most  generally  the  case,  the 
forest  floor  is  covered  with  a  moderately  close  sward  of  grass  and 
sedge.  The  type  rarely  assumes  this  open  aspect  short  of  one  hun- 
dred and  seventy-five  years  of  fairly  uninterrupted  growth.  In  stands 
of  3^ounger  and  more  close-set  growth  the  forest  floor  is  either  bare  or 
covered  with  seedling  trees  or  with  low  suflrutescent  or  herbaceous 
vegetation  other  than  grass  or  sedge.  There  is  a  light  covering  of 
humus  2  to  3  inches  in  depth,  and  often  considerable  litter  consisting 
of  broken  and  decaying  trees. 

During  the  past  forty  years  forest  fires  have  overrun  the  entire  area 
covered  with  stands  of  the  type.  Owing  to  the  fire-resisting  quality 
of  the  yellow^  pine  the  damage,  while  considerable,  has  not  been  so 
great  or  extensive  as  in  the  white-pine  type  for  example.  Still  the 
destruction  has  involved  a  good  deal  of  timber.  At  the  present  time 
the  average  stand  of  mill  timber  in  dimensions  within  the  local  cus- 
tomary cutting  practice  is,  for  the  entire  region,  5,000  feet  B.  M.  per 
acre,  but  the  average  capacity  under  natural  conditions  of  growth, 
average  soil  and  soil  moisture,  and  freedom  from  fires  is  at  least  15,000 
feet  B.  M.  per  acre  for  veteran  and  well-advanced  standard  stands. 
The  difference  represents  the  loss  from  fire  during  the  past  100  or  120 
years  and  the  logging  operations  within  the  last  15  or  20  years.  Of 
the  two  factors  the  former  is  very  nnich  th(^  larger. 
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The  yellow-pine  type  is  of  considerable  economic  importance  in  this 
region.  Owing  to  its  accessibilit}^  fi^i^ly  -^0  per  cent  of  all  the  mill 
timber  sawed  or  exported  from  the  region  is  cut  in  stands  of  the  type. 
The  cutting  is  mostly  confined  to  the  yellow-pine  species,  the  red  fir, 
as  it  occurs  on  these  tracts,  being  commonly  of  too  small  dimensions 
to  be  utilized  for  mill  timber. 

The  yellow  pine  is  of  slow  growth  in  this  region.  Little  of  it  is 
suitable  for  saw  tnnber  short  of  100  years  of  age.  For  the  production 
of  the  clearer  and  better  grades  150  to  200  years  are  required.  Most 
of  the  land  producing  forest  of  the  yellow-pine  type  is  also  suitable 
for  tillage.  The  exceptions  are  the  steeper  slopes.  Owing  to  this 
and  to  the  fact  that  the  high  taxation  which  prevails  in  Kootenai 
County  is  practically  prohibitiv^e  to  private  sylviculture  on  yellow- 
pine  areas  the  tracts  bearing  this  kind  of  forest  are  here  rapidly 
passing  out  of  existence. 

RED-FIR   TYPE. 

This  type  occurs  on  areas  below  the  4,000-foot  contour  line.  So  far 
as  regards  altitudinal  limitations  it  has  practically  the  same  range  as 
the  yellow-pine  type.  It  requires  a  higher  soil  moisture  ratio,  the 
factors  being  2  to  3.5.  Owing  to  this  circumstance  the  t3^pe  is  far 
more  common  than  the  yellow  pine  and  covers  a  much  larger  area 
collectively. 

In  the  region  under  consideration  the  type  is  found  on  about  100,000 
acres.  It  is  plentifully  represented  in  all  sections  and  there  is  no 
tract  of  any  considerable  extent  that  does  not  contain  stands.  It  is 
relatively  more  abundant  in  the  region  south  of  the  Pend  Oreille 
River  than  north  of  this  stream,  constituting  here  almost  one-half 
of  the  total  forest  growth,  and  occurring  in  bodies  of  as  much  as 
20,000  acres.  It  is  also  widely  distributed  throughout  the  areas  north 
of  the  Pend  Oreille  River,  especially  on  the  drier  and  rockier  slopes 
in  the  white-pine  areas  in  the  Priest  River  Valley.  In  addition  to 
this  broad  and  general  distribution,  the  type  occurs  in  small  scat- 
tered bodies  of  20  to  100  acres  throughout  almost  the  entire  extent 
of  the  areas  covered  with  stands  of  the  yellow -pine  type,  wherever 
the  conditions  of  soil  moisture  permit  its  growth. 

A  larger  number  of  species  of  trees  enter  into  the  composition  of 
this  type  of  forest  than  in  that  of  the  yellow  pine.  Hence  its  aspect 
differs  much  from  that  of  the  latter  type,  and  its  composition  is  gener- 
ally more  complex.  Most  of  the  coniferous  species  of  the  sylva  of  the 
region  are  represented  in  varying  percentages  throughout  the  stands 
of  the  type.  The  species  lacking  are:  Alpine  fir,  white-bark  pine, 
Engelmann  spruce,  and  Pacific  yew.  The  western  hemlock  also  is 
mostly  absent,  but  in  occasional  extensions  of  the  type  into  that  of  the 
white  pine  a  small  percentage  of  this  species  may  be  present.     In  the 
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coniposition  of  the  type,  where  age  has  established  a  sort  of  normal  or 
periiuuuMit  balance  between  the  various  species,  red  fir  constitutes  the 
prevailin<i"  species.  A  typical  exanipl(\  where  the  soil  is  of  first  or 
second  class  as  regards  fertility  and  where  moisture  conditions  are  the 
average,  has  a  composition  as  follows: 

Species  constituting  red-fir  type  in  first-class  soil  in  Sandpoint  quadrangle,  Idaho. 

Per  cent. 

Red  fir 65 

White  fir 20 

Lodgepole  pine 3 

Western  tamarack 10 

Yellow  pine,  etc 2 

Where  seepage  is  above  the  average  and  the  higher  soil  moisture 
ratios  for  the  type  prevail,  there  is  usually  a  notable  increase  in  the 
percentage  of  Western  tamarack  and  a  diminution  in  the  quantity  of 
red  fir.  An  average  composition  for  stands  of  the  type  in  such  local- 
ities is  as  follows: 

Species  constituting  red-fir  type  where  soil  is  above  the  average  in  Sandpoint  quadrangle, 

Idaho. 

Per  cent. 

Red  fir 40 

White  fir 25 

AVestern  tamarack 30 

Lodgepole  pine 4 

Yellow  pine,  etc 1 

On  rocky  and  gravelly  slopes,  where  the  soil  is  thin  and  of  little 
fertility,  the  type  runs  more  to  the  red-fir  component  than  elsewhere. 
In  such  situations  red  fir  often  prevails  to  the  extent  of  80  per  cent, 
the  balance  being  made  up  of  silver  fir  and  yellow  pine. 

The  aspect  of  the  t3^pe,  where  soil  and  moisture  conditions  are  the 
best,  is  that  of  a  forest  above  medium  density.  The  trees  are  thick- 
set, in  the  sapling  and  young  standard  growth  varying  from  1,0UU  to 
3,000  trees  per  acre,  while  the  100  to  150  year  old  growths  contain 
from  200  to  300  trees  per  acre.  In  such  situations  the  trees  grow  tall, 
but  do  not  develop  large  basal  diameters,  but  a  basal  diameter  of  20 
inches,  with  a  total  height  of  150  to  170  feet,  is  of  frequent  occurrence. 
In  stands  of  the  type  growing  on  rocky  or  gravelly  land,  the  aspect  of 
the  type  is  very  often  as  open  and  park-like  as  in  the  yellow-pine  type; 
more  frequently,  however,  the  trees  stand  well  apart,  but  between 
them  the  ground  is  covered  with  dense  masses  of  underbrush  com- 
posed of  species  of  ceanothus,  opulaster,  holodiscus,  wild  rose,  and 
willow.  The  trees  are  short  and  stunted;  the}^  are  of  slow  growth 
and  almost  always  develop  the  crown  portion  disproportionately  to 
the  length  of  clear  trunk.  Litter  is  usually  abundant,  consisting  of 
fallen  trees  which  have  died  during  the  sapling  stage,  and  prostrate 
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and  decaying  trunks  of  an  older  forest  which  the  present  stands  have 
replaced. 

The  red-fir  type  is  of  much  economic  importance  in  this  region. 
Its  value  is  not  so  much  in  the  mill-timber  factor  as  in  the  quantity  of 
railroad  cross-ties  it  is  capable  of  yielding.  During  the  past  seven- 
teen vears  the  Northern  Pacific  Railroad  has  drawn  an  enormous 
quantity  of  tie  material  from  this  region,  ^and  nearly  all  of  it  has  come 
from  stands  of  the  red-fir  type.  Most  of  the  ties  have  been  hewed 
ties,  and,  owing  to  the  great  height  of  the  trees,  coupled  with  compar- 
atively narrow  diameters  of  much  of  the  growth,  it  was  in  just  the 
right  condition  for  purposes  of  tie  timber.  In  consequence,  it  has 
been  pretty  thoroughly  culled  in  all  accessible  localities  within  dis- 
tances of  4' to  8  miles  on  either  side  of  the  railroad,  and  comparatively 
little  with  suitable  dimensions  for  hewed  ties  is  left.  Red  fir  and 
western  tamarack  are  the  two  species  of  the  type  that  have  been 
utilized  for  tie  timber. 

The  volume  of  merchantable  timber  that  stands  of  the  type  are 
capable  of  yielding  depends  on  soil,  exposure,  and  whether  the  esti- 
mates be  based  on  mill-timber  dimensions  alone  or  on  dimensions 
which  also  include  tie  timber.  On  rocky  or  thin-soiled  slopes  a  large 
percentage  of  the  type  contains  no  mill  timber  whatever,  running 
from  500  to  1,000  feet  B.  M.  per  acre  in  tie  timber.  Well-preserved 
stands  on  deep  soil  with  plenty  of  seepage  vary  from  5,000  to  10,000 
feet  B.  M.  per  acre  in  mill-timber  dimensions,  and  from  l!2,000  to 
40,000  feet  B.  M.  per  acre  in  mill-  and  tie-timber  dimensions,  collect- 
ively. A  stand  capable  of  yielding  40,000  feet  B.  M.  in  mill-  and  tie- 
timber  may  be  regarded  as  exhibiting  the  ultimate  capacity  of  the 
t3^pe.  Previous  to  the  beginning  of  tie  cutting  and  to  the  extensive 
fires  which  have  followed  the  settlements  in  the  region  the  average 
stand  of  both  classes  of  timber  in  the  type  south  of  Pend  Oreille  River 
may  be  assumed  to  have  been  about  18,000  feet  B.  M.  per  acre,  and 
in  the  region  north  of  this  stream  8,000  feet  B.  M.  per  acre.  At  the 
present  time  the  average  stand  throughout  both  sections  is  tolerably 
uniform  and  amounts  to  4,000  feet  B.  M.  per  acre.  The  difference 
between  the  past  and  the  present  stands  represents  the  cut  and  the 
wastage  from  fire  during  the  past  forty  years,  and  of  these  two 
methods  of  forest  extermination  fire  is  responsible  for  75  per  cent. 

About  80  per  cent  of  the  stands  of  the  type  are  fire  marked.  The 
damage  varies  from  a  few  trees  or  groups  of  trees  burned  here  and 
there  to  total  destruction.  The  region  of  greatest  destruction  is  com- 
prised in  Ts.  54,  55,  56,  and  57  N.,  Rs.  1,  2,  and  3  W.  Between  fire 
and  tie  cutting  most  of  the  t3^pe  has  here  been  transformed  into 
luxuriant  brush  growths.  Reproduction  of  the  type  after  fire  usually 
involves  a  preliminary^  stage  of  brush  or  of  lodgepole-pine  growth,  or 
a  preponderance  of  silver  fir  in  the  composition  of  the  seedling  and 
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the  3^ouno'  sapling*  growth.  Reproduction  under  normal  conditions  in 
stands  where  the  preponderance  of  red  fir  has  been  firmly  established 
is  all  toward  a  maintenance  of  the  superiority  of  this  species.  Some- 
times after  a  hea\y  and  destructive  fire  the  young  seedling  growth 
shows  an  abnormally  large  percentage  of  western  tamarack,  amounting 
to  as  much  as  80  per  cent,  where  previous  to  the  fire  there  was  not 
above  10  per  cent  of  this  species  in  the  type.  Reforestations  of  this 
kind  depend  on  the  configuration  of  the  ground.  They  occur  on  the 
lower  slopes  and  at  the  foot  of  declivities,  where,  owing  to  fires,  the 
seepage  from  above  is  precipitated  to  the  lowest  levels  in  greater 
volume  and  with  more  rapidit}^  than  previous  to  the  denudations  of 
the  upper  areas  of  the  slope.  As  there  are  no  localities  in  the  region 
where  in  stands  of  medium  age  the  western  tamarack  component  is 
present  in  such  large  percentages,  it  may  be  inferred  that  the  condi- 
tion mentioned  exists  onl}^  temporarily^,  while  the  upper  portions  of 
the  particular  slope  are  returning  to  forest  cover. 

Inroads  of  settlement  and  clearings  are  constantly  diminishing  the 
area  covered  with  stands  of  the  red-fir  type.  Most  of  its  level  or 
approximately^  level  areas  south  of  Pend  Oreille  River  possess  good  soil 
and  are  valuable  for  purposes  of  agriculture,  and  under  such  circum- 
stances owners  of  land  bearing  this  type  of  forest  can  derive  a  much 
larger  return  from  their  investments  by  destroying  the  timber  and 
putting  the  land  under  tillage.  This  is  rapidly  being  done;  the  timber 
suitable  for  ties  and  mill  timber  is  so  utilized,  the  balance  is  either 
converted  into  fuel  or  burned  on  the  ground  where  felled.  In  the 
course  of  a  few  years  the  type  will,  in  this  region,  be  restricted  to  the 
rocky  and  sterile  slopes,  where  even  under  the  most  favorable  circum- 
stances it  never  develops  any  considerable  quantit}^  of  commercially 
valuable  timber. 

WHITE-PINE    TYPE. 

This  type  of  forest  is  more  common  and  of  greater  extent  than  either 
of  the  tw  o  preceding  types.  Collectively,  the  tracts  covered  with 
stands  of  the  type  comprise  280,000  acres,  or  somewhat  more  than  50 
per  cent  of  the  forested  area  in  the  district.  Its  altitudinal  range  lies 
between  the  2,300-  and  the  5,200-foot  contours,  with  its  heaviest  growths 
and  purest  development  between  the  3,500-  and  the  4,500-foot  contours. 

The  type  requires  a  high  percentage  of  soil  moisture.  Its  ratios  in 
this  respect  vary  from  3  to  6,  assuming  10  as  the  saturation  point.  It 
flourishes  best  where  the  annual  precipitation  equals  or  exceeds  40 
inches,  but  provided  there  be  present  the  requisite  soil  moisture  ratio 
the  quantity  of  the  yearly  downfall  matters  little  so  long  as  it  does 
not  fall  below  30  inches.  The  type  therefore  follows  the  margin  of 
streams  far  into  areas  of  red-fir  type  and  in  many  places  into  tracts 
covered  with  stands  of  the  yellow-pine  type.     North  of  the  Pend  Oreille 
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River  it  constitutes  the  bulk  of  the  forest.  It  is  especially  plentiful 
in  the  Priest  River  Basin,  and  on  the  slopes  and  in  the  canyons  of  the 
divides  inclosing  this  drainage.  South  of  Pend  Oreille  River  the  type 
is  less  conniion  and  is  much  smaller  in  all  of  its  proportions.  Here  it 
occurs  mostly  as  fringes  of  heavy  forest  bordering  marshes  and  streams 
and  on  the  cold  and  wet  northern  slopes  of  a  few  of  the  more  promi- 
nent elevations. 

All  of  the  coniferous  species  of  trees  in  the  region,  with  the  excep- 
tion of  the  white-bark  pine,  enter  into  the  composition  of  the  type. 
The  yellow  pine  and  alpine  fir  are  but  sparingly  represented.  For  the 
former  species  the  soil  moisture  ratio  under  which  the  type  thrives  is 
generally  too  high,  and  for  the  growth  of  the  latter  species  the  tem- 
perature conditions  appear  to  be  incompatible,  except  along  the  lower 
limits  of  the  type.  In  the  region  north  of  Pend  Oreille  River  the  Engel- 
mann  spruce  is  common  in  the  composition  of  the  type,  but  on  the 
areas  south  of  this  stream  the  spruce  is  present  only  in  exceptional 
localities.  Most  of  the  type  is  composed  of  two  species,  namely,  white 
pine  and  western  tamarack.  They  prevail  over  all  others,  both  in 
number  of  individuals  and  in  volume.  In  the  region  south  of  Pend 
Oreille  River  the  tamarack  is  the  dominant  species;  on  the  areas  north 
of  the  stream  there  is  on  the  whole  a  nearly  equal  balance  between  the 
two  species. 

Owing  to  the  wide  range  in  soil  moisture  ratios  of  the  type  and  to 
the  large  number  of  species  composing  it  there  is  often  a  good  deal  of 
diversity  in  its  composition.  In  wet  ground,  arbor  vitae,  hemlock,  and 
white  pine  form  the  chief  elements  of  the  stands.  On  drier  ground 
western  tamarack,  white  pine,  silver  fir,  red  fir,  and  lodgepole  pine 
compose  the  forest.  A  representative  stand  of  the  type  in  the  region 
north  of  Pend  Oreille  River,  250  years  old  and  upward,  is  made  up 
about  as  follows: 

Species  constituting  white-pine  type  north  of  Pend  Oreille  River,  Sandpoint  quadrangle, 

Idaho. 

Per  cent. 

White  pine 50 

Western  tamarack \ 45 

Red  fir ^ 

Silver  fir \      5 

Pacific  arbor  vitae ^ 

On  the  swampy  areas  in  the  Priest  River  drainage,  in  the  Pack 
River  Valley,  and  in  the  country  south  of  Pend  Oreille  River,  Pacific 
arbor  vitoe  frequently  constitutes  50  per  cent  of  the  entire  stand  over 
small  areas.  On  tracts  carrying  stands  100  to  120  years  old  the 
western  hemlock  sometimes  prevails  to  the  extent  of  40  to  60  per  cent, 
while  on  many  of  the  burned-over  areas  in  the  Priest  River  drainage 
the  sapling  growth  is  80  per  cent  western  tamarack  and  less  than  10 
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por  cent  white  pine.  A  representative  stand  of  the  type  south  of 
Pend  OriMlle  River,  where  even  in  the  oldest  oTowtli  the  western 
tamarack  is  the  dominant  tree,  has  the  following  composition: 

Species  constituting  vhite-pine  type  south  of  Pend  Oreille  River,  Sandpoint  qnadrarifjle, 

Idaho. 

I'er  cent. 

White  pine 15 

Western  taniaraek (JO 

Silver  fir 10 

Red  fir 14 

Pacific  arbor  vit^e 1 

With  the  exception  of  certain  circumscribed  localities  in  the  Priest 
River  Valley  carrying  unusually  heavy  growths  of  white  pine,  none 
of  the  stands  of  the  type  long  maintain  any  particular  composition, 
and  the  examples  mentioned  apply  only  to  areas  of  limited  acreage. 
Taking  the  type  throughout  the  quadrangle  as  a  whole  I  would  place 
its  composition  as  follows: 

Average  composition  of  white-pine  type  throughout  Sandpoint  quadrangle,  Idaho. 

Per  cent. 

White  pine 17 

Yellow  pine less  than  1 

Lodgepole  pine 6 

Western  tamarack 50 

Silver  fir 12 

Red  fir 8 

Pacific  arbor  vit?e 5 

Western  "liemlock 1 

Engelmann  spruce | 

Alpine  fir / 

The  stands  of  the  type  where  good  soil  and  moisture  conditions  are 
present  form  forests  of  great  density,  somewhat  comparable  with  the 
red-fir  growths  on  the  western  slopes  of  the  Cascades  in  this  latitude. 
Seedling  and  sapling  growths  are  usually  exceedingly  thickset. 
Two  or  three  years  after  a  tire  1  have  counted  the  seedlings  in  the 
ensuing  reforestation  at  the  rate  of  450,000  per  acre,  and  in  localities 
developing  nearl}^  pure  stands  of  western  hemlock  at  the  rate  of  more 
than  1,000,000  per  acre.  With  age  most  of  the  seedlings  die,  until  the 
mature  forest  may  not  contain  more  than  300  to  500  trees  per  acre, 
exclusive  of  seedlings.  Stands  of  all  ages  are  represented  in  the 
quadrangle.  The  oldest  and  largest  growth  occurs  in  the  Priest  River 
Vallev,  where  occasional  stands  from  400  to  500  years  old  are  found. 
The  dimensions  of  the  white  pine  and  western  tamarack  in  these  old 
stands  reach  4  to  6  feet  in  basal  diameters  and  of  200  feet  in  height. 
South  of  Pend  Oreille  River  nuich  of  the  type  is  composed  of  standards 
or  middle-aged  growths  wlu^re  the  extreme^,  basal  diameters  rarely  ex- 
ceed 4  to  5  feet,  with  heights  varying  from  150  to  175  feet.     Humus 
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and  litter  are  both  abundant  in  the  stands  of  the  type,  and  the  humus 
not  infrequently  reaches  a  depth  of  5  inches.  In  stands  of  old  growth 
undergrowth  is  not  very  plentiful,  either  as  young  trees  or  as  species 
of  shrubs.  But  in  middle-aofed  or  in  youno-  PTowth  stands  the  under- 
growth,  partly  in  the  form  of  small  saplings,  partly  as  various  species 
of  shrubs,  is  extremely  plentiful  and  dense. 

The  economic  value  of  the  type  as  a  whole  is  not  now  very  great  in 
this  region.  This  is  due  to  the  widespread  ravages  by  fire  during  the 
past  forty  years.  In  exceptional  localities,  such  as  the  central  areas 
of  the  Priest  River  Basin,  there  are  small  tracts  which  have  escaped 
the  fires,  and  there  the  timber  value  of  the  type  is  considerable.  Else- 
where 50  per  cent  of  the  type  has  been  burned  outright  and  the 
remainder  has  suffered  so  severely  from  fire  scars  and  other  forms  of 
damage  following  the  conflagrations  that  it  is  of  comparatively  little 
value.  Logging  operations  in  the  type  have  been  carried  on  through- 
out the  accessible  areas,  except  in  the  central  Priest  River  Basin, 
during  the  past  sixteen  years.  The  cutting  has  been  confined  almost 
wholly  to  the  Pacific  arbor  vit^  for  shingle  bolts  and  telegraph  poles 
and  to  the  small-sized  western  tamarack  for  railroad  ties.  Little  saw 
timber  has  been  cut,  chiefly  owing  to  the  difficulty  and  cost  of  bring- 
ing the  logs  from  the  forest  to  the  mills.  In  general  the  stands  of 
the  type  are  not  so  accessible  as  those  of  the  yellow-pine  and  red-fir 
types. 

The  capacity  of  the  tjipQ  in  mill  timber  per  acre  varies  within  very 
wide  limits.  For  old-growth  stands,  composed  chiefl}^  of  white  pine 
and  western  tamarack  and  growing  in  good  soil,  100,000  to  150,000 
feet  B.  M.  is  an  extreme  limit.  For  middle-aged  or  standard  growths 
under  the  more  common  conditions  of  soil  and  moisture  prevalent  in 
the  region  25,000  to  40,000  feet  B.  M.  is  an  average  yield.  Owing  to 
the  enormous  damage  from  fire  in  the  type  the  average  stand  of  mill 
and  tie  timber  throughout  the  entire  area  included  within  the  quad- 
rangle is  about  8,000  feet  B.  M.  per  acre. 

Reproduction  of  the  type  after  fires  is  subject  to  great  variations, 
but  in  almost  every  instance  it  depends  upon  changes  in  the  soil  mois- 
ture. On  the  summits  and  slopes  of  ridges  reforestation  is  generally 
preceded  by  a  period  of  brush  growth.  On  flats  and  along  the  margins 
of  streams  and  marshy  ground  coniferous  species  usually  come  in  as 
the  first  growth  subsequent  to  fires.  But  one  can  never  predict  from 
any  data  which  we  now  possess  the  exact  or  even  approximate  compo- 
sition of  the  coming  reforestation  under  any  of  these  conditions. 

The  areas  covered  by  the  type  are  slowly  diminishing  in  acreage, 
owing  to  clearings  for  purposes  of  agriculture.  Only  the  high  cost 
attendant  upon  the  clearing  of  lands  so  heavil}^  covered  with  thnber, 
brush,  or  half -burned  stumps  has  prevented  a  general  occupation  of 
all  level  tracts  bearing  the  type.  Practically  all  of  the  region 
21  GEOL,  PT  5 38 
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onil)i':i('(Hl  in  the  typo  is  frosty,  luid  the  hind   when  cleared  run   not  he 
de})ended  on  for  sure  returns  in  a tjj'ri cultural  products. 

ALPINE -FIK    TYPE. 

The  alpine-tir  t3'pe  is  the  prevailing  forest  on  the  summits  and 
slopes  above  the  5,200-foot  contour  line  in  the  region.  It  covers,  col- 
lectively, an  area  of  53,000  acres.  It  occurs  chiefly  north  of  the 
Pend  Oreille  River,  on  the  divides  which  inclose  the  Priest  River 
Basin  on  the  west  and  east,  as  well  as  on  the  summits  of  manv  of  the 
spurs  and  ridges  in  the  central  portions  of  the  basin.  South  of  the 
Pend  Oreille  River  the  type  is  scarce,  occurring  chiefly  on  the  ridges 
west  of  Hoodoo  Lake.  The  principal  components  of  the  type  are 
lodgepole  pine,  white-bark  pine,  and  alpine  lir,  The  white-bark  pine 
occurs  only  on  the  areas  north  of  the  Pend  Oreille  River;  south  of 
this  stream  the  t3^pe  is  made  up  of  lodgepole  pine  and  alpine  fir.  In 
addition  to  these  species  there  are  generally  to  be  found  scattered 
trees  of  Engelmann  spruce,  white  pine,  and  western  tamarack  along 
the  lower  edges  of  the  altitudinal  range  of  the  type. 

Most  of  the  type  consists  of  alpine  flr.  The  white-bark  pine  com- 
ponent is  never  present  in  any  but  very  small  quantities.  The  per- 
centage of  lodgepole  pine  depends  on  the  extent  to  which  any  partic- 
ular area  has  been  devastated  by  Are  in  the  past,  as  this  species  owes 
its  presence  as  a  notable  factor  in  the  type  to  fire  and  subsequent 
reforestation.  Generally  the  alpine  fir  forms  from  50  to  75  per  cent 
of  the  stands,  the  remainder  being  composed  of  white-bark  pine  and 
lodgepole  pine. 

The  aspect  of  the  type  varies  from  very  dense  in  sapling  stands  to 
open  and  park-like  in  old  or  middle-aged  growths.  The  trees  rarely 
attain  greater  heights  than  50  to  75  feet;  they  are  always  deficient  in 
trunk  development  and  have  an  ample  crown.  At  the  highest  altitudes 
undergrowth  is  scanty  and  is  composed  of  huckleberry  and  menziesia 
shrubs,  or  it  is  entirely  lacking  and  the  forest  floor  is  covered  with  a 
thick  sward  of  grass,  sedge,  or  ''beargrass"  (XerophyUxmi).  On 
northern  slopes  with  plenty  of  seepage  the  undergrowth  generall}^ 
becomes  exceedingly  dense  and  consists  of  menziesia,  willow,  huckle- 
berrv,  and  vellum-leaved  ceanothus. 

The  type  is  of  little  economic  importance.  None  of  the  species 
which  form  its  stands  produce  mill  or  tie  timber,  nor  have  they  a  fuel 
value.  The  scattered  white  pines,  tamaracks,  and  spruces  along  the 
lower  limits  of  the  type  have  sufficiently  large  dimensions  to  furnish 
mill  timljer,  but  grow  in  inaccessible  places.  The  average  stand  in 
merchantable  timber  for  the  entire  area  covered  with  the  type  is 
estimated  not  to  exceed  300  feet  B.  M.  per  acre.  Most  of  the  stands 
are  fire  marked,  and  they  are  everywhere  separated  by  open,  grassy, 
non forested  tracts,  the  result  of  fires  centuries  ago. 
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CJ.ASSIFICATION  OF  AREAS. 


Total  area  of  quadrangle 


Acres. 
537,  000 


Forested  and  wooded  area 477,  000 

Lakes,  streams,  and  marsh 44,  000 

Clearings  and  natural  meadow 16,  000 


Area  marked  by  fire  during  the  last  40  years 420,  000 

Area  badly  burned,  destruction  75  per  ceiit  and  upward 57,  000 


TABULATED  ESTIMATES  OF  MILL  TIMBER. 

Total  stand  of  mill  timber  above  18  inches  basal  diameter,  Sandpoint  quadrangle,  Idaho. 


Acres. 

Feet  B.  M. 

Feet  B.  M.  per 
acre. 

237,  000 

122,  000 

80,  000 

34,  000 

4,000 

237,  000,  000 
488,  000,  000 
640,  000,  000 
578,  000,  000 
160,000,000 

1,000 

4,000 

8,000 

17,000 

40,  000 

477,  000 

2, 103,  000,  000 

" 

By  including  dimensions  of  which  the  two  lower  cuts  will  face  9 
inches,  or  a  standard  first-class  tie,  the  above  total  will  be  increased  50 
per  cent,  making  a  grand  total  of  mill  and  tie  timber  of  3,154,500,000 
feet  B.  M. 

The  mill  timber  of  standard  dimensions  is  distributed  among  the 
different  species  as  follows: 

Distribution  of  mill  timber  according  to  species  in  Sandpoint  quadrangle,  IdaJio. 

Feet  B.  M. 

Yellow  pine 500,  000,  000 

White  pine 600,  000,  000 

Red  fir 300,  000,  000 

Tamarack 550,  000,  000 

Pacific  arbor  vit^e  (cedar) 130,  000,  000 

Western  hemlock  and  Engelmann  spruce 23,  000,  000 

Total 2, 103,  000,  000 

The  increase  of  50  per  cent,  or  1,056,500,000  feet  B.  M. ,  if  the  tie 
timber  be  included  in  the  general  estimates,  consists  wholly  of  red 
fir  and  tamarack  in  the  following  proportions: 

Feet  B.  M. 

Red  fir 600,  000,  000 

Tamarack 456,  650,  000 

Total 1,  056,  650,  000 
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IIAMILTOX   QUADIlAXGLiK,  MOXi AXA-IDAIIO. 

This  (lujulnuiolo  is  situated  in  western  ^Nlontanii  and  eastern  Idaho, 
the  State  line  t'ollowin^-  the  crest  of  the  Bitterroot  Range  through  the 
westei'n  part  of  the  quadrangle.  This  range,  which  covers  the  west 
half  of  the  quadrangle,  is  extremely  rugged,  rising  abruptly  from 
altitudes  of  tt^OOO  or  5,000  feet  in  the  Bitterroot  Valley  on  the  east  to 
a  summit  exceeding  10,000  feet  in  a  distance  of  6  miles.  The  range 
is  very  broad,  extendino-  far  to  the  westward,  beyond  the  limits  of  the 
(piadrangle,  and  the  divide  is  near  the  eastern  edge  of  the  range.  This 
part  of  it  is  drained  to  Bitterroot  River  by  many  small  streams  flowing 
with  steep  slopes  and  in  very  straight  courses  to  the  eastward. 
The  high  summits  of  the  range  are  upon  spurs  east  of  the  divide, 
indicating  that  the  divide  is  migrating  westward. 

The  valle}^  of  the  Bitterroot  is  broad  and  nearly  level,  and  with  the 
abundance  of  water  flowing  in  the  river  and  joining  it  from  the  Bitter- 
root Range  nearly  all  of  the  area  of  the  valley  can  be  placed  under 
irrigation  and  cultivated.  East  of  the  valley,  along  the  eastern  edge 
of  the  quadrangle,  rises  a  range  of  hills,  mainly  grass  covered,  or 
timbered  only  in  the  southern  part. 

But  little  of  the  Bitterroot  Range  within  this  quadrangle  is  timbered. 
The  timbered  portions  consist  of  the  lower  slopes  of  the  mountains 
upon  the  east  and  the  heads  of  the  canyons  upon  the  west. 

Of  the  entire  area  of  the  quadrangle  (827  square  miles),  267  square 
miles  onl}^  a  little  more  than  one-fourth,  is  timbered,  of  which  27 
square  miles  consist  of  scattering  timber  of  inferior  quality.  Of  the 
nontimbered  area,  242  square  miles  are  rocky  and  barren,  containing 
the  higher  parts  of  the  Bitterroot  Range;  179  square  miles  are  irrigable 
and  are  now  under  ditch;  123  square  miles,  lying  mainly  in  the  eastern 
part  of  the  quadrangle,  consist  of  grazing  land;  9  square  miles  have 
been  burned,  and  7  square  miles  have  been  denuded  of  timber  by  the  ax. 

The  timber  east  of  the  Bitterroot  Mountains  consists  almost  entirely 
of  yellow  pine,  a  little  red  fir  only  being  found  intermingled  with  it. 
Upon  the  west  side  there  is  greater  diversit}^  in  the  timber  species, 
since  it  consists  of  3^ellow  and  lodgepole  pine,  wdth  a  larger  proportion 
of  fir  and  here  and  there  a  little  cedar.  The  stand  of  timber  varies 
widely,  ranging  from  less  than  1,000  feet  per  acre  up  to  50,000  feet. 
Even  the  yellow-pine  forests  upon  the  east  side  of  the  range  present 
much  diversity  in  the  stand  of  timber,  although  this  is  the  species 
which  conmionly  has  a  very  uniform  stand.  The  total  stand  of  timber 
upon  the  area  of  this  quadrangle  is  estimated  at  750  million  feet  B.  M. 
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FORTYMILE  QUADRAISGI.E,  ALASKA. 

By  E.  C.  Barnard. 

The  entire  area  of  this  quadrangle  is  fairly  well  timbered  to  an 
altitude  of  3,000  feet,  save  some  areas  which  have  been  burned  over, 
on  which  there  appears  little  indication  of  reforesting. 

On  the  north  slopes  higher  up  the  timber  is  scrubby,  but  the  trees 
retain  a  good  size  in  the  high,  protected  gulches  and  gaps  even  to 
3,200  feet. 

The  largest  and  most  valuable  timber  is  the  white  spruce  {Picea 
alha)^  Avhich  attains  a  height  of  50  to  100  feet  and  a  diameter  of  15  to 
22  inches.  This  wood  is  close  and  straight  grained,  easily  worked,  and 
quite  durable. 

Next  in  importance  is  the  white  birch  {Betula  pa^pyrifera)^  which 
reaches  a  diameter  of  12  inches  and  is  the  onlv  hard  wood  found  in 
this  section.     It  is  found  on  the  flats  and  low  foothills. 

Several  species  of  poplar  {Populus  halsamifera  and  P.  treonuloides) 
are  found  along  the  water  courses,  frequently  occurring  in  groves. 
They  attain  a  diameter  of  4  to  6  inches,  but  are  soft  and  of  very  little 
use  save  for  fuel. 

Willows  and  alders  grow  on  the  stream  banks,  but  seldom  attain 
over  3  inches  in  diameter  and  are  only  useful  for  fuel. 

Varieties  of  wild  grass  grow  in  the  bottoms,  gaps,  and  numerous 
flats.  This  is  nutritious  and  would  furnish  sufiicient  feed  for  pack 
animals  during  the  months  of  Juh%  August,  and  September. 

Of  the  entire  area  of  the  quadrangle  (2,069  square -miles),  1,427 
square  miles  are  covered  with  timber,  588  square  miles  are  barren, 
l3dng  above  timber  line,  and  on  54  square  miles  the  timber  has  been 
destroved  by  fire. 

DAXTOX  QUADRANGLE,  WYOMING. 

This  quadrangle,  comprising  an  area  of  850  square  miles,  lies  in 
northern  Wyoming,  the  northeastern  half  of  the  quadrangle  consisting 
of  plains,  the  southwestern  half  of  the  Bighorn  Mountains.  The  plains 
have  an  undulating  surface  with  a  general  eastward  slope  and  are  tree- 
less, with  the  exception  of  narrow  lines  of  cottonwood  along  the 
streams.  Being  in  the  arid  region,  the  cultivation  of  the  soil  is  depend- 
ent upon  irrigation  and  the  cultivated  areas  therefore  border  the 
streams  closely;  altogether  areas  aggregating  51  square  miles  are 
under  cultiv^ation.  The  remaining  portion  of  the  plains  part  of  this 
quadrangle  is  used  for  pasturage,  principally  for  cattle. 

From  the  edge  of  the  plains  the  mountains  rise  ver}^  abruptly,  the 
beds  of  stratified  rocks  being  suddenly  inclined  upward  at  high  angles, 
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forinini:-  :i  li'»^'  oi  hogbacks,  or  rim  rocks,  as  they  are  locally  known, 
liankinii-  the  Bighorn  Ranofc  These  rim  rocks  rise  to  altitudes  of  from 
7,000  to  7,500  feet.  Within  them,  rising  to  somewhat  higher  altitudes, 
are  granites,  forming  the  core  of  the  mountain  range.  The  sunnnit 
of  this  range  has  the  general  form  of  an  undulating  plateau  having 
an  altitude  ranging  from  8,000  to  9,000  feet,  with  here  and  there  rock 
and  granite  points  rising  to  greater  altitudes.  While  in  the  granite 
th(^  streams  flow  through  shallow  valleys,  excavated  a  little  below^  the 
general  level,  but  upon  nearing  the  rim  rocks  they  begin  to  cut  deeper 
and  in  passing  through  them  down  to  the  plains  they  cut  deep  gorges. 

The  surface  of  this  range  or  plateau  presents  great  variety  in  the 
character  of  its  vegetation.  It  is  in  part  covered  with  solid  forests, 
in  part  with  scattering  growths  and  single  trees,  and  in  great  part 
consists  of  open  parks  covered  with  carpets  of  grass.  For  this  condi- 
tion of  things  fire  is  largely  responsible.  The  forests  are  nowhere 
composed  of  old  trees,  and  in  most  places  they  are  composed  of  very 
young  trees — mere  saplings.  Over  extended  areas  the  dead  timber, 
fire  killed,  covers  the  ground  with  an  intricate  cobwork,  showing  the 
efl'ect  of  recent  fires.  The  timber  consists  almost  entirely  of  lodge- 
pole  pine,  a  species  of  little  value  for  milling  purposes,  even  when  of 
sufficient  size. 

The  timber  areas,  which  are  all  comprised  within  the  mountain  sec- 
tion, aggregate  216  square  miles.  Areas  of  pasture  lands,  which  are 
mainly  upon  the  plains,  measure  406  square  miles.  There  are  57 
square  miles  of  barren  mountain  lands,  and  119  square  miles  upon 
which  the  forests  have  been  destroyed  by  fire.  An  area  of  51  square 
miles,  lying  entirely  on  the  plains,  is  under  cultivation. 

These  mountain  pasture  lands  are  of  the  greatest  value  as  a  summer 
range  for  sheep,  and  are  largely  used  for  that  purpose.  When  the 
summer  heats  parch  and  destroy  the  pasturage  upon  the  lower  plains, 
the  grasses  are  in  their  prime  in  this  high  country  and  the  flocks  are 
driven  hither  to  subsist  until  the  approach  of  winter.  Without  the 
pasturage  supplied  by  the  parks  of  the  Bighorn  Range  it  is  probable 
that  the  sheep  industry  of  Wyoming  would  sufl'er  greatly. 

BALiD  MOUNTAIN  QUADRANGI^E,  WYOMING. 

The  forests  of  the  Bald  Mountain  quadrangle  are  restricted  to  the 
Bighorn  Range. 

A  large  portion  of  the  area  being  near  or  above  timber  line,  9,500 
feet,  is  sparsely  timbered  or  bare,  such  areas  amounting  to  237  square 
miles.  Large  areas  of  the  remainder,  altogether  334  square  miles,  are 
grass  covered.  The  heaviest  bodies  of  timber  are  on  the  sloping  mesas 
at  the  headwatei-s  of  the  Little  Horn  River,  the  south  end  of  the 
high  hogback  east  of  the  Dry  Fork  of  the  Little  Horn  River,   and 


^^''^otSerI;^^]  i^and  classification:  bald  m'tV  quadrangle.     599 

the  drainage  of  Porcupine  Creek.  More  or  less  second  growth  and 
dead  timber  is  mixed  with  what  at  first  appears  to  be  heavy  timber. 
The  entire  wooded  areas  amount  to  only  209  square  miles,  including  45 
square  miles  of  scattering  timber.  There  is  practicalh^  no  virgin 
forest.  It  is  probable  that  the  whole  mountain  area  has  been  swept 
by  fire,  and  portions  of  it  have  been  burned  several  times  during  the 
past  fifty  years. 

While  only  55  square  miles  have  been  freshly  burned,  at  least  30 
per  cent  of  the  timber  has  been  completely  destroyed  by  fires  within 
the  past  fifteen  j^ears  and  70  per  cent  badly  damaged. 

The  largest  burned  areas  include  the  rim  rock  east  of  the  Little 
Horn  River,  the  drainage  of  Pass  Creek  on  its  eastern  slope,  the  lower 
portion  of  the  Little  Horn  River,  ridges  northwest  of  Sheep  Moun- 
tain, the  north  side  of  Shell  Creek  and  its  tributaries.  Granite  and 
Cedar  creeks. 

The  park  areas  below  timber  line  have  evidently  once  been  tim- 
bered, and  they  are  now  encroaching  rapidly  on  the  surrounding 
forests. 

Evidence  has  been  obtained  to  show  that  certain  areas  which  were 
forested  twelve  years  ago  are  now,  with  the  exception  of  a  stump 
and  a  log  here  and  there,  practically  parks. 

Lodgepole  pine  seems  to  be  the  only  species  capable  of  reproducing 
itself  after  destruction  by  fire,  under  certain  conditions,  depending 
upon  the  severity  of  the  first  fire  and  the  intervals  between  the  suc- 
cessive ones. 

The  prevailing  forest  tree  is  lodgepole  pine,  which  forms  probably 
85  per  cent  of  the  whole.  It  is  the  only  species  that  exclusively  occu- 
pies large  areas.  It  is  rarely  over  18  inches  in  diameter  and  80  feet 
in  height.  Up  to  7,000  feet  elevation  is  considerable  red  fir,  with 
yellow  pine  at  the  lowest  and  driest  situations. 

Engelmann  spruce  is  found  scattered  here  and  there,  in  canyons 
and  on  north  slopes,  mixed  with  more  or  less  balsam  and  fir,  these  two 
species  being  stunted  shrubs  at  timber  line.  Occasionally  spruce  is 
found  in  small  groves  in  the  canyons,  of  good  size,  18  inches  to  2  feet 
in  diameter.  In  the  Bighorn  Basin  there  is  considerable  cottonwood 
scattered  along  the  upper  portions  of  the  streams,  especially  on  Shell 
Creek,  which  furnishes  firewood  for  the  farmers. 

There  is  no  chaparral  or  brush,  except  a  scattering  growth  of  moun- 
tain mahogany  on  the  abrupt  rocky  slopes,  6,000  to  8,000  feet  in  alti- 
tude, bordering  the  mountains  on  the  west. 

No  lumbering  to  any  extent  has  ever  been  done  in  the  Bald  Moun- 
tain quadrangle.  Dayton,  Wyoming,  obtains  a  small  quantity  of  lum- 
ber of  poor  quality  from  a  sawmill  just  beyond  the  eastern  margin  of 
the  quadrangle,  a  mile  north  of  the  Dayton-Bald  Mountain  wagon 
road.     Some  cutting  for  local  needs  has  been  done  on  the  lower  portion 
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of  ^Vo.«^t  Puss  Crook.  A  liii't>o  nunibor  ol'  railroad  tios  havo  boon  cut 
in  riM-ont  years  on  kSlioop  Creek  and  Tongue  River,  the  cut-ovoi*  area 
hardly  reachino-  within  the  quadrano-le  on  the  oast. 

Al)out  10,(KIU  sheep  and  i},OOU  cattle  were  pastured  on  the  mountain 
parks  durino'  tlu^  past  season. 

The  whole  mountain  area  is  too  high  for  agriculture.  In  the  Big- 
horn Basin  near  the  mountains  is  fair  pasturage  for  sheep.  Several 
miles  from  the  mountains  the  area  is  of  bad-land  character  and  prac- 
ticallv  destitute  of  voofetation. 

The  cultivated  areas  altogether  cover  14  square  miles.  On  Bear  and 
the  upper  portion  of  Beaver  Creek  are  several  small  irrigated  ranches. 
The  best  agricultural  lands  are  on  Lower  Beav^er,  Fish,  and  Lower 
Trapper  creeks  and  the  whole  length  of  Shell  Creek  from  the  mouth 
of  the  canyon.  Fine  hay,  alfalfa,  grain,  and  vegetables  are  raised 
along  Shell  Creek,  and  the  water  supply  is  ample  for  all  needs  of  irri- 
gation. All  the  bottom  land  along  Shell  Creek  is  practically  taken  up 
by  farmers. 

CJLOL  B  PEAK  QUADRANGIjE,  WY0MI:N^G. 

The  map  represents  not  only  the  Cloud  Peak  quadrangle,  but  a 
strip  on  the  west  edge  of  the  Fort  McKinney  quadrangle,  a  total  area 
of  1,021  square  miles  being  represented.  It  includes  the  high  part  of 
the  Bighorn  Range,  with  Cloud  Peak  as  a  culminating  point,  with  an 
altitude  of  13,000  feet.  On  the  west  it  includes  the  rim  rock  of  the 
range  and  the  slope  to  the  Bighorn  Basin;  on  the  east  it  does  not 
extend  quite  to  the  rim  rock. 

The  surface  of  the  range  here  consists  of  steeply  inclined  rim  rocks 
and  high  hogbacks  of  sandstone,  inclosing  an  elevated  plateau  of 
undulating  surface  of  granite,  having  an  elevation  ranging  from  8,000 
to  9,000  feet.  Rising  from  this  plateau,  near  its  middle  line,  is  a  granite 
range,  elevated  3,000  to  4,000  feet  above  the  plateau  and  extremely 
rugged,  being  mainly  glacier  carved  and  likewise  composed  of  granitic 
rocks.  This  upper  range  is  almost  entirely  rocky  and  barren,  includ- 
ing an  area  of  161  square  miles. 

The  plateau  from  which  it  rises  contains  all  the  woodlaad  w^ithin  the 
area,  comprising  altogether  454  square  miles,  half  of  which  is  3^oung 
and  scattering  growth  consisting  of  reproduction  after  recent  fires. 

The  timber  consists  almost  entirely  of  lodgepole  pine.  It  nowhere 
grows  large  and  the  lumber  from  it  is  inferior.  If  it  were  not  prac- 
ticjdlv  the  onlv  available  timber  for  long-  distances  it  would  be  resrarded 
as  valueless  for  lumlxM*.  Mingled  with  it  is  a  little  red  fir  and  at 
lower  elevations  some  yellow  pine;  at  greater  elevations  Engelniaiui 
spruce  and  balsam  lir  are  found  with  the  lodgepole  pine. 

Intermingled  with  the  wooded  areas  u})on  the  plateau  are  numerous 
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bodies  of  open  grass  land,  furnishing  in  the  summer  most  excellent 
grazing  ground  for  cattle  and  sheep.  These  collectiv^ely  amount  to 
357  square  miles.  The  cultivated  lands  are  confined  to  a  half  dozen 
patches  in  the  southwestern  part  of  the  quadrangle  and  collectively 
have  an  area  of  but  4  square  miles.  There  is  sufficient  water  in  the 
streams  to  irrigate  large  areas,  and  irrigation  will  doubtless  be  prac- 
ticed as  development  progresses. 

While  the  entire  area  of  this  quadrangle  has  been  burned  repeatedly, 
and  much  of  it  within  the  past  generation,  the  area  subjected  to  recent 
fire — ^that  is,  fire  occurring  within  the  last  ten  years — is  estimated  at 
45  square  miles. 

NEWCASTXiE   QUADRAIS^GLE,  WYOMING -SOUTH   DAKOTA. 

This  quadrangle  lies  mainly  in  eastern  Wyoming,  including  only  a 
narrow  strip  of  South  Dakota  '2^  miles  in  width,  stretching  along  its 
eastern  border.  It  consists  mainl}^  of  open  plains,  covered  with  a 
sparse  growth  of  bunch  grass,  forming  a  wide  cattle  range.  In  the 
northern  and  eastern  portions  of  the  area  are  bodies  of  timber,  con- 
sisting of  open  growth  of  yellow  pine,  most  of  which  is  of  sufficient 
size  for  milling  purposes,  and  all  of  which  is  of  great  economic  value 
to  the  settlements  in  the  neighborhood. 

The  area  is  on  the  border  land  of  the  arid  region,  where  farming 
without  irrigation  is  hazardous;  still,  considerable  areas  are  thus  cul- 
tivated. 

The  total  area  of  the  quadrangle  is  864  square  miles,  of  which  696 
square  miles  consist  of  grass  land,  largely  occupied  by  range  cattle; 
155  square  miles  are  covered  with  merchantable  timber,  and  13  square 
miles  are  under  cultivation. 
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WOODLAND  OF  INDIAN  TERRITORY. 


By  C.  H.  Fitch. 


INTKODUCTIOX. 

Reference  has  been  made  in  previous  reports  of  the  Survey  to  the 
subdivision  of  lands  in  Indian  Territory  during  the  years  1895  to  1898, 
and  the  results  of  the  topographic  and  land  survey  have  been,  or  are 
about  to  be,  published.  It  is  the  purpose  here  to  submit  a  special 
report  on  the  woodland  of  Indian  Territory,  compiled  from  information 
obtained  from  the  plats  and  field  notes,  not,  however,  including  a  report 
on  the  economic  value  or  stand  of  merchantable  timber,  the  data  for 
which  have  not  as  yet  been  obtained.  Consideration  is  here  given  to  the 
distribution  of  woodland  and  the  character  of  timber  found  in  the  lands 
of  the  Cherokees,  Creeks,  Seminoles,  Choctaws,  and  Chickasaws,  but 
not  the  Indian  lands  of  the  Quapaw  Agency,  occupying  the  extreme 
northeast  corner,  which  lands,  having  long  since  been  subdivided, 
were  not  entered  upon  by  this  Survey. 

The  character  of  the  topography  is  diversified,  ranging  from  high, 
rugged  hills  to  smooth,  rolling  prairies.  The  rougher  portion  lies  east 
of  the  line  of  the  Missouri,  Kansas  and  Texas  Railway,  and  its  highest 
and  most  rugged  area  is  along  the  Arkansas  boundary,  this  region 
being  the  western  limit  of  the  Ozark  Plateau.  In  the  middle  and  west- 
ern portions  the  hills  are  lower,  and  much  of  the  area  is  undulating, 
the  only  group  of  hills  of  any  note  4n  that  section  being  the  Arbuckle 
Mountains,  covering  about  100  square  miles.  The  elevation  above  sea 
level  at  the  lowest  point  in  the  Territory  is  about  350  feet,  and  at 
the  highest  about  2,700  feet.  The  larger  streams  are  generally  broad 
and  shallow,  flowing  through  wide  valleys,  most  of  which  are  ^^early 
inundated  by  spring  floods. 

The  lands  occupied  by  the  Five  Civilized  Tribes,  above  mentioned, 
contain  an  area  of  30,660  square  miles  of  land  surface,  of  which  18,925 
square  miles,  or  nearly  62  per  cent,  are  wooded.  The  accompanying 
map  (PI.  CXLII)  shows  the  distribution  of  the  woodland,  and,  as  will 
be  readily  seen  at  a  glance,  the  timber,  although  well  distributed  over 
the  entire  area,  is  most  abundant  and  compact  on  the  eastern  side,  and 
as  a  rule  where  the  contour  lines  show  the  elevation  to  be  greatest, 
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although  ill  that,  as  well  as  in  other  portions,  the  river-bottom  lands  are 
heavilv  and  denselv  wooded.  The  timber  of  this  area  is  of  «fi*eat  vari- 
ety,  includnig  many  oaks;  ])ut  more  abundantly  than  all  others  occur 
the  ])lack-jac'k  {Qnercus  viarilcmdlca)  and  post  oak  {Quercus  minor). 
Of  other  species  we  find  the  most  important  trees  to  be  the  loblolly 
pine  {Phius  toida)^  black  walnut,  Avhite  oak,  and  cedar,  all  of  which 
are  of  commercial  value;  and  in  addition  ash,  pecan,  cottonwood,  bois 
d'arc,  s^^camore,  elm,  hackberry,  maple,  plum,  hickory,  elder,  gum, 
mulberry,  locust,  river  birch,  and  shittim  wood  are  found  frequently 
mentioni^d  in  the  field  notes  of  the  surveyors.  Pine  is  found  only 
in  the  mountainous  portion  of  the  eastern  part  of  the  Territory,  its 
range  being  confined  to  a  limited  area.  It  grows  with  other  trees  and  is 
nowhere  very  abundant,  and  in  many  places  is  inaccessible,  while  much 
of  it  growing  nearest  railroads  and  mills  has  been  cut,  principally  for 
local  consumption.  Black-walnut  logs  of  large  size  have  been  easily 
obtained  in  the  river  bottoms,  and  much  has  already  been  shipped  out 
of  the  Territory.  Some  of  the  cedar  has  also  been  cut  for  shipment, 
and  oak,  ash,  and  hickory  for  fuel,  bois  d'arc  for  fence  posts,  and  oak 
for  railroad  ties.  The  timber  west  of  the  Missouri,  Kansas  and  Texas 
Railway  may  be  considered  as  a  part  of  the  belt  of  woodland  extending 
through  Texas,  Indian  Territory,  and  Oklahoma  into  southern  Kan- 
sas, known  as  the  "Cross  Timbers."  Growing  on  sandy  or  rocky  soil 
of  the  uplands  are  found  many  varieties  of  oaks,  but  particularl}"  post 
oak  and  black-jack,  and  on  the  river  bottoms  walnut,  cottonwood, 
pecan,  elm,  gum,  maple,  etc.  In  the  western  and  northern  portions  a 
view  of  the  country  gives  the  impression  of  more  extensive  timberless 
areas  than  reall}^  exist,  for  the  reason  that  in  the  prairie  country, 
although  the  streams  are  generally  wooded  along  their  margins,  the 
belts  of  timber  are  as  a  rule  low,  and  the  stretches  of  prairie  appear 
wider  than  is  actuallv  the  case. 

The  following  notes  are  taken  from  the  general  descriptions  of  the 
character  of  the  timber  found  in  each  township,  as  given  by  the  sur- 
veyors. 

DETAII.ED   DESCRIPTIONS. 

Townships  1-4  South,  Ranges  8-12  East. 

T.  1  S.^  B.  8  E.  {Choctaw  Nation), — The  principal  kinds  of  timber 
in  this  township  are  oak,  ash,  elm,  hickory,  and  bois  d'arc. 

T.  2  S.^  B.  8  E.  (^Choctaw  Nation). — This  township  is  about  half 
wooded.  Much  valuable  timber  is  found  along  the  creek  bottoms, 
consisting  of  oak,  ash,  walnut,  pecan,  sycamore,  and  bois  d'arc. 

T.  S  S.,  B.  8  E.  {Choctaw  Nation). — This  township  has  a  large 
quantity  of  fine  tim})er,  consisting  of  oak,  ash,  elm,  bois  d'arc,  walnut, 
hickory,  and  pecan. 
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T.  Jf  S.^  B.  8  E.  {Choctaio  Nation). — This  township  is  generally 
wooded.  There  is  considerable  valuable  timber  in  the  bottoms,  the 
principal  varieties  being  oak,  ash,  pecan,  walnut,  and  bois  d'arc. 

T.  1  S.^  E.  9  E. — The  timber  is  oak,  ash,  elm,  and  hickory. 

T.  2  aS'.,  R.  9  E. — Oak,  ash,  elm,  hickory,  bois  d'arc,  and  other 
kinds  of  timber  are  found  in  great  abundance,  but  of  inferior  quality. 

T.  3  S.^  B.  9  E. — This  township  is  partly  rolling  timbered  land, 
containing  a  growth  of  oak,  elm,  and  hickory.  The  creek  bottoms 
have  oak,  elm,  ash,  and  walnut  timber. 

T.  Jf  S.^  B.  9  E. — About  half  of  the  land  of  this  township  is  covered 
with  oak,  elm,  hickory,  and  bois  d'arc  timber. 

T.  IS.,  B.  10  E. — In  the  eastern  half  of  township  very  little  timber 
is  found.  A  few  small  prairies  are  located  in  the  northwestern  part. 
Oak,  ash,  elm,  and  hickory  are  found  in  elevated  portions,  while  hack- 
berry,  sj^camore,  and  cottonwood  are  found  along  the  creek  bottoms. 

T.  '2  S.^  B.  10  E. — The  western  part  is  covered  with  a  growth  of 
timber,  consisting  of  oak  and  hickory  in  the  higher  and  ash,  elm,  bois 
d'arc,  and  sycamore  in  the  lower  portions. 

T.  3  S.^  B.  10  E. — This  township  is  almost  entirel}^  covered  with 
a  thick  growth  of  timber,  particularly  along  the  banks  of  the  creeks, 
where  elm,  sycamore,  and  bois  d'arc  are  found  in  abundance,  together 
with  a  dense  undergrowth.  Species  of  oak  and  ash  are  found  in  the 
more  elevated  portions. 

T.  Jf^  /S'.,  B.  10  E. — This  township  is  almost  entirely  wooded.  In 
the  rich  bottom  land  is  heavy  timber,  consisting  of  oaks,  elm,  ash, 
hickory,  walnut,  pecan,  and  bois  d'arc. 

T.  1  /V.,  B.  11  E. — The  northern  portion  of  this  township  is  moun- 
tainous and  covered  with  a  scrubby  growth  of  oak  timber.  Along 
Muddy  Boggy  Creek  there  is  an  abundant  growth  of  various  kinds  of 
timber.  The  surface  of  the  remaining  part  of  the  township  is  rolling 
and  covered  with  timber  with  the  exception  of  a  few  openings  of 
prairie  in  the  west  and  center.  The  timber  consists  of  oak,  elm, 
hickory,  pecan,  and  bois  d'arc. 

T.  2  S..,  B.  11  E. — The  surface  of  this  township  is  rolling,  with  the 
exception  of  the  northwest  portion,  which  is  broken.  There  is  one 
large  prairie  near  the  center  and  a  few  openings  in  the  north  and  west 
parts  of  the  township.  The  remainder  is  covered  with  a  heavy  growth 
of  timber  consisting  of  oak,  hickory,  elm,  and  bois  d'arc. 

T.  3  S.,  B.  11  E. — This  township  is  covered  with  timber,  consisting 
of  oak,  elm,  hickory,  and  ash. 

T.  4-  S.^  B.  11  E. — This  township  consists  of  sandy  oak-covered 
ridges  and  rich  bottom  lands  along  Clear  Boggy  Creek.  The  Boggy 
bottom  contains  valuable  timber,  which  consists  of  oak,  ash,  elm,  hick- 
ory, pecan,  walnut,  sycamore,  and  bois  d'arc. 
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7.  1  -^.,  R.  12  K. — Tliis  township  is  well  wooded,  with  the  exception 
of  ji  f(^w  small  ])i;iirie8.  The  timber  consists  of  oak,  ])ine,  elm,  and 
hickory. 

T.  2  S.^  R.  12  K. — This  township  is  nearly  all  wooded.  Elm,  ash, 
walnut,  and  other  kinds  of  timber  are  found  along  Muddy  Boggy 
Creek  and  its  tril)utaries. 

T.  3  aS".,  R.  12  E. — This  township,  which  is  entirely  wooded,  consists 
of  gently  rolling  land  covered  with  oak,  hickory,  and  elm  along  creeks 
and  in  low  depressions. 

T.  J4.  S,^  R.  12  E. — This  township  is  entirely  wooded  and  consists 
mostly  of  sandy  ridges  covered  with  timber  of  oak,  hickory,  elm,  and 
ash.  ]\Iuch  tine  timber  grows  along  Boggy  Creek  bottom,  consisting 
chietly  of  oak,  ash,  elm,  hickory,  sycamore,  and  bois  d'arc. 

Townships  1-4  South,  Ranges  13-10  East. 

T.  1  8.^  R.  IS  E. — In  this  township  the  lumber  business  is  carried 
on  on  a  small  scale.  The  rough  and  rocky  character  of  the  surface 
renders  the  hauling  of  lumber  expensive.  A  sawmill  is  located  in 
section  35. 

T.  2  S.^  R.  13  E. — Three-fourths  of  this  township  is  wooded.  Oak, 
pine,  hickory,  elm,  ash,  and  shittim  are  found,  but  oak  and  pine  pre- 
dominate. The  pine  timber  is  rapidly  being  cut  and  converted  into 
lumber.     The  oak  is  scrubby  and  worthless. 

T.  3  S.^  R.  13  E. — This  township  is  all  in  timber  of  an  inferior 
qualit} \  with  the  exception  of  the  pine,  which  is  found  along  the  east 
side  of  the  township.  A  large  sawmill  is  being  operated  near  the 
northeast  corner  of  the  township,  and  the  pine  is  rapidly  being  cut  and 
converted  into  lumber. 

T.  4-  8.^  R.  13  E. — This  township  is  all  timbered.  The  timber  con- 
sists of  oak,  ash,  elm,  hickory,  walnut,  pecan,  hackberry,  birch,  maple, 
and  pine,  oak  of  an  inferior  quality  predominating.  A  sawmill  is 
located  in  sec.  35. 

T.  IS.,  R.  1J{.  E. — This  township  is  almost  entirely  timbered.  The 
more  elevated  portions  are  covered  with  a  growth  of  pine,  oak,  ash, 
and  hickory;  along  the  creek  bottoms  elm,  sycamore,  walnut,  and 
persimmon  are  foiuid  in  abundance,  together  with  a  dense  undergrowth 
of  vines  and  briers. 

T.  2  /SI,  R.  IJf^  E. — This  township  is  nearly  all  wooded  and  contains 
some  good  pine  timber. 

2\  3  S.^  R.  14  E. — This  township  contains  mostly  rolling,  wooded 
land.  The  timber  consists  of  oak  and  hickory,  but  it  is  generally  of 
an  inferior  quality. 

7]  .{.  S.,  R.  14  E. — This  township  is  entirely  wooded  and  is  gener- 
ally low,  ))ottom  land,  covered  with  a  growth  of  ash,  elm,  walnut, 
hickory,  cotton  wood,  sycamore,  hackberry,  and  pecan  timber.  The 
northern  part  of  the  township  is  rolling,  timbered  land. 
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T.  18.^  II .  15  E. — This  township  is  all  wooded.  Sycamore,  walnut, 
ash,  elm,  and  oak  are  found  on  Tenmile  and  Buck  creeks.  Oak,  hick- 
ory, and  pine  are  found  in  the  mountains. 

T.  2  S.^  R.  15  E. — This  township  is  three-fourths  wooded.  Oak, 
elm,  hickory,  pine,  and  s^^camore  are  found  on  Tenmile  and  Buck 
creeks. 

T.  3  S.^  B.  15  E. — The  north  portion  of  this  township  is  mountain- 
ous and  coyered  with  a  scrubby  ofrowth  of  oak.  The  surface  of  the 
remaining  portion  is  rolling  and  coyered  with  timber,  with  the  excep- 
tion of  a  few  openings  of  prairie  in  the  west  and  central  portions. 
Oak,  elm,  and  hickory  are  the  principal  trees. 

T.  Jf.  S.^  R.  15  E. — This  township  is  all  wooded.  The  timber  con- 
sists of  a  heayy  growth  of  oak  and  hickory,  some  of  good  quality. 

T.  1  S.^  R.  16  E. — The  timber  in  this  township  is  oak,  pine,  and  elm. 

T.  2  aS.^  R.  16  E. — This  township  is  rough  land,  consisting  almost 
wholly  of  rocky  ridges,  coyered  with  a  growth  of  pine,  elm,  oak,  and 
hickory  timber.  In  the  riyer  bottom  oak,  elm,  pine,  hickory,  ash, 
gum,  walnut,  sycamore,  cottonwood,  hackberry,  pecan,  and  cedar  are 
found. 

T.  3  8.,  R.  16  E. — The  entire  surface  of  this  township  is  coyered 
with  a  growth  of  timber.  Oak,  ash,  cottonwood,  elm,  and  sycamore 
are  found  along  Kiamichi  Riyer.  The  mountains  in  the  northern  por- 
tion are  coyered  with  a  heayy  growth  of  pine  and  oak. 

T.  4^  S.J  R.  16  E. — This  township  is  nearly  all  wooded.  The  timber 
is  oak,  elm,  and  ash. 

Townships  1-4  South,  Ranges  17-20  East. 

T.  1  S.J  R.  17  E. — The  timber  along  the  riyer  is  elm,  ash,  and 
hickor}^  nearly  all  of  which  is  of  inferior  quality.  The  mountains 
are  coyered  with  pine  of  considerable  size  and  yalue.  A  sawmill  is 
located  in  section  32.     There  is  also  one  in  section  26. 

T.  2  S.,  R.  17  E. — With  the  exception  of  the  southeast  corner,  this 
township  is  composed  of  rough  and  rocky  ridges,  coyered  with  a  growth 
of  oak,  pine,  and  hickory  timber.  Oak,  elm,  ash,  pecan,  walnut,  and 
hickory  timber  grows  along  Cedar  Creek.  Sawmills  are  located  in 
sees.  16  and  29,  and  they  haye  cut  most  of  the  yaluable  timber. 

T.  3  S.J  R.  17  E. — This  township  is  principally  of  rolling,  wooded 
land,  coyered  with  a  growth  of  pine,  oak,  and  hickory.  Ash,  elm, 
pecan,  and  walnut  grow  along  the  creeks. 

T.  Jf.  S.J  R.  17  E. — With  the  exception  of  the  Kiamichi  Riyer  bottom, 
this  township  is  made  up  of  rolling,  timbered  land,  coyered  with  a 
growth  of  oak,  pine,  and  hickory.  The  bottom  is  low  and  flat,  cov- 
ered with  a  heayj  growth  of  oak,  elm,  pine,  ash,  sycamore,  pecan, 
walnut,  hackberry,  and  hickory  timber.  Most  of  the  yaluable  timber 
has  been  cut  in  this  township,  particularly  the  pine.     There  is  a  saw- 
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mill  ill  boction   '24r.  and  scvd-al  old  .sawiuill  sites  are  found  over  the 
township. 

T.  1  S.^  12.  JS  K. — This  townshi})  is  composed  of  rough,  broken, 
wooded  land,  covered  with  a  g-rowth  of  oak.  pine,  and  hickory  timber. 

T.  2  S.^  R.  18  E. — ^The  township  is  covered  with  a  dense  growth  of 
pine,  oak,  and  hickory  timi)er,  with  some  very  good  cedar  in  the  bot- 
toms of  the  canyons.  The  oak  is  tit  only  for  fuel,  while  the  pine  is  of 
excellent  quality. 

T.  3  S.^  R.  18  E. — The  whole  township  is  covered  with  a  dense 
growth  of  pine  and  oak  timber.  The  pine  is  of  fairly  good  quality, 
but  the  oak  is  scrubby  and  useless  except  for  fuel. 

T.  Jf,  S..)  R.  18  E. — This  township  contains  mostly  rolling  timbered 
land. 

T.  1  S.\  R.  19  E. — This  township  is  very  rough  on  the  north  and 
south,  being  made  up  of  rocky  ridges  covered  with  a  growth  of  oak, 
pine,  and  hickory  timber.  The  land  is  worthless  except  for  timber. 
The  pine  is  nearh^  all  cut. 

T.  2  S.^  R.  19  E. — All  wooded,  the  timber  being  scrub  oak,  pine, 
and  hickorv. 

T.  3  S..)  R.  19  E. — Township  is  all  wooded;  the  timber  is  of  poor 
quality,  being  scrub  oak  and  pine. 

T.  Jf  S.^  R.  19  E. — This  township  is  all  open  timbered  land,  with  a 
few  small  openings. 

T.  1  S.^  R.  W  E. — A  good  quality  of  timber  is  found  all  over  the 
township,  consisting  of  pine,  oak,  and  hickory.  An  exceptionally 
good  quality  of  white  oak  is  found  along  Little  River. 

T.  2  S.^  R.  W  E. — This  township  is  all  wooded  The  timber  is  of 
good  grade,  consisting  of  pine,  hickory,  and  the  various  species  of 
oak.  Along  the  banks  of  Little  River  some  elm  and  sj^camore  is 
found. 

T.  3  S..,  R.  20  E. — This  township  is  all  wooded,  the  timber  being 
mainly  oak  and  pine.  Some  elm  and  hickory  is  found  along  the  dif- 
ferent water  courses. 

T.  Jf  S,,  R.  20  E. — The  township  is  all  wooded,  excepting  a  few 
small  prairies,  the  edges  of  which  are  thickly  covered  with  under- 
growth. The  timber  consists  of  the  various  species  of  oaks,  pines, 
and  hickory. 

Townships  1-4  South,  Ranges  21-24  East. 

T.  1  /9'.,  R.  21  E. — The  greater  part  of  this  township  is  composed 
of  high  sandstone  hills  and  mountains,  covered  with  pine  and  oak. 

T.  2  /S'.,  R.  21  E. — The  townshi])  is  all  wooded.  The  tim])er  is  of 
little  value  and  comprises  oak  and  pine  on  the  ridges  and  ash,  elm, 
gum,  maple,  and  liickory  in  the  valleys. 

T,  3  8.^  R.  21  E. — This  township  is  all  wooded.  The  timber  con- 
sists of  the  vai'ious  species  of  oak,  hickor}^,  and  a  good  qualit}^  of  pine. 
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T.  Jf  S.^  R.  21  E. — This  township  is  entirely  wooded.  The  prin- 
cipal timber  is  oak  and  pine. 

1.1  S.,  R.  22  E. — The  timber  in  the  township  is  pine,  oak,  and 
hickory,  all  of  the  township  being  wooded. 

2.  2  S.^  R.  22  E. — The  timber,  which  covers  the  entire  township, 
is  mostly  pine  and  oak,  scrubby  and  of  no  value. 

T.  3  aS'.,  R.  22  E. — This  township  is  all  wooded.  The  timber  is  of 
a  poor  quality,  except  the  pine,  which  is  very  good,  though  there  is 
not  a  great  quantity  of  it.  ' 

T.  Jf,  S.^  R.  22  E. — The  timber  covers  the  entire  township  and  con- 
sists of  pine  and  oak,  but  the  oak  is  of  poor  quality. 

T.  1  S.^  R.  23  E. — The  land  is  all  heavily  wooded  with  a  growth  of 
oak,  pine,  and  hickory  timber,  some  of  which  is  of  value,  particularly 
the  pine. 

T,  2  S.,  R.  23  E. — Pine  and  oak  are  the  prevailing  timbers,  cover- 
ing the  entire  township. 

T.  3  S.^  R.  23  E. — There  is  an  abundance  of  timber  over  all  the 
township,  the  ridges  being  covered  with  a  heavy  growth  of  pine 
and  various  species  of  oak.  The  valleys  have  some  elm,  ash,  and 
hickory. 

T.  If,  S.,  R.  23  E. — The  timber,  which  covers  the  township,  consists 
of  oak,  ash,  elm,  hickory,  cedar,  and  pine. 

T.  1  S.J  R.  24^  E. — The  timber  is  oak,  pine,  and  hickory,  all  of 
poor  quality.     It  is  found  throughout  the  township. 

T.  2  S.y  R.  21p  E. — The  township  is  entirely  wooded;  the  timber  is 
of  very  poor  quality,  consisting  of  pine,  oak,  and  hickory. 

T.  3  S.J  R.  24-  E. — The  timber,  consisting  of  oak,  pine,  and  hickory, 
is  abundant  and  found  all  over  the  township,  but  is  of  little  value. 

T.  4-  S.J  R.  24  E. — All  of  the  land  is  covered  with  oak  and  pine  tim- 
ber, with  a  few  hickory  and  cedar  trees  in  the  bottoms  of  the  canyons. 
The  pine  is  fairly  good,  but  the  other  varieties  of  timber  are  lit  only 
for  fuel  and  fencing. 

Townships  1-4  South,  Ranges  25-27  East. 

T.  1  S.J  R.  25  E. — The  timber  is  pine,  oak,  elm,  hickory,  ash,  and 
walnut. 

T.  2  S.J  R.  25  E. — The  northeast  portion  of  this  township  is  rolling 
wooded  land.     The  timber  is  principally  oak,  pine,  and  hickory. 

T.  3  S.J  R.  25  E. — The  timber  consists  of  pine,  oak,  elm,  ash, 
hickory,  and  gum. 

T,  4  S.J  R.  25  E. — The  entire  township  is  covered  with  heavy  tim- 
ber, which  consists  of  species  of  oak,  hickory,  pine,  gum,  cypress, 
and  cedar,  the  white  oak  and  pine  being  suitable  for  lumbering  pur- 
poses. 

T.  1  S.j  R.  26  E. — The  entire  township  is  covered  with  a  dense 
growth  of  oak,  pine,  and  hickory  timber. 
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T,  2  aS'.,  R.  '26  E. — I'lie  entire  area  is  covered  with  oak,  pine,  and 
hickory  timber,  which  is  of  no  commercial  value. 

T.  S  .s'.,  R.  26  K. — The  timl)er,  which  covers  the  entire  area,  com- 
prises oak,  pine,  and  hickory,  of  no  connnercial  value. 

T.  Jf  S.,  R.  26  E. — The  southern  portion  of  this  township  is  open 
and  of  litth^  connnercial  value,  consisting  chieti}^  of  pine  and  white 
oak,  with  some  hickory. 

T.  1  S.^  R.  27  E. — This  township  is  entirely  wooded. 

T.  2  S..  R.  27  E. — This  township  is  entirely  wooded. 

T.  3  S.^  R.  27  E. — The  timber  consists  of  oak,  pine,  and  hickory. 
The  white  oak  is  of  fair  quality. 

T.  Jf,  S.^  R.  27  E. — The  entire  township  is  covered  with  pine,  oak, 
hickory,  and  g-um  timber  of  poor  quality,  except  the  white  oak,  which 
is  good. 

Townships  5-8  South,  Ranges  8-12  East. 

T.  5  S.y  R.  8  E.  {Choctcnv  Natiori). — The  creeks  are  skirted  with 
timber,  consisting  of  oak,  elm,  ash,  pecan,  and  hickory. 

T.  6  8.^  R.  8  E.  {Choctaio  Nation). — This  township  is  about  half 
wooded.     Timber  is  found  along  the  creeks  and  in  the  northern  part. 

T.  7  S.^  R.  8  E.  {Choctmv  Nation). — The  timber  on  the  banks  of 
Island  Bayou  consists  of  oak,  ash,  elm,  hickory,  hackberry,  sycamore, 
and  Cottonwood. 

T.  8  S.^  R.  8  E.  {Choctaw  Nation). — This  small  fraction  is  wooded. 

T.  5  S.^  R.  9  E. — The  western  third  of  the  township  is  flat  and 
wooded,  and  there  is  a  strip  of  timber  found  along  the  bottom  land  of 
Blue  River,  extending  about  1  mile  on  either  side  and  consisting  of 
the  various  species  of  elm,  ash,  bois  d'arc,  sycamore,  cottonwood, 
hackberry,  locust,  walnut,  hickory,  pecan,  and  mulberry. 

T.  6  8.^  R.  9  E. — Nearly  all  the  land  throughout  this  township  is 
high  and  rolling,  covered  with  a  dense  growth  of  oak,  elm,  ash,  hick- 
ory, and  bois  d'arc  timber. 

T.  7  8.^  R.  9  E. — The  creeks  are  skirted  with  oak,  elm,  ash,  pecan, 
and  hickory  timber. 

T.  8  8.,  R.  9  E.  {CJioctavj  Nation). — The  timber  consists  of  oak, 
hickory,  pecan,  walnut,  cottonwood,  and  elm,  along  the  creeks. 

T.  5  8.^  R.  10  E. — Along  the  few  creeks  there  are  dense  thickets 
and  some  elm  and  bois  d'arc  timber. 

T.  6  8.,  R.  10  E. — This  township  contains  rolling  and  level  land, 
partly  covered  with  timber,  consisting  of  oak,  hickory,  elm,  and  ash. 

T.  7  8.,  R.  10  E. — The  timbered  land  is  almost  entirely  along  the 
water  courses. 

T.  8  8.^  R.  10  E.  (Choctav)  Nation). — This  township,  with  the  excep- 
tion of  rolling  prairie  in  northern  and  eastern  part,  is  wooded.  The 
timber  consists  of  oak,  elm,  ash,  walnut,  pine,  hickory,  sycamore,  dog- 
wood, bois  d'arc,  hackberry,  and  cottonwood,  all  growing  in  abundance. 
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T.  S  jS.^  B.  he. — This  township  i.s  large l}^  rolling  prairie,  except 
a  narrow  strip  along  the  north  boundary,  which  is  heavily  timbered 
with  the  various  species  of  oak,  hickory,  and  bois  d'arc. 

T.  5  S.^  H.  1^  E. — Partly  wooded.  The  timber  consists  of  oak,  elm, 
ash,  walnut,  pecan,  hickory,  hackberr}^,  bois  d'arc,  and  sycamore. 

T.  6  aS'.,  B.  1%  E. — This  township  is  nearl}^  all  covered  with  oak, 
elm,  hickory,  ash,  and  bois  d'arc  timber,  which  is  A^aluable  chiefl}^  for 
fencing  and  fuel. 

T.  7  aS'.,  B.  1^2  E. — The  township  is  a  gently  rolling  and  level  sur- 
face, for  the  most  part  heavily  wooded.  The  timber  consists  of  the 
various  species  of  oak,  elm,  hackberry,  sj^camore,  walnut,  pecan, 
hickory,  cottonwood,  bois  d'arc,  and  some  nuilberry. 

T.  8  S.^  B.  WE. — The  timber  consists  of  oak,  ash,  elm,  pecan, 
hickory,  cottonwood,  and  willows. 

Townships  5-8  South,  Ranges  13-16  East. 

T.  6  S.^  B.  IS  E. — Timber,  consisting  of  oak,  hickory,  gum,  hack- 
berr}",  and  bois  d'arc,  is  found  in  abundance  along  Clear  Boggy  Creek. 

T.  6  S.,  B.  13  E. — With  the  exception  of  a  few  small  prairies  on 
the  north  boundary,  this  township  is  rolling  land,  covered  with  a 
growth  of  oak  and  hickory  timber. 

T.  7  S.^  B.  13  E. — This  township  is  nearly  all  rolling  wooded  land, 
interspersed  with  a  number  of  small  prairies.  White  Grass  Creek 
has  in  places  some  ver}^  wide,  fertile  bottom  lands,  heavily  timbered 
with  oak,  elm,  ash,  sycamore,  cottonwood,  and  undergrowth.  A 
variety  of  timber  is  found  in  this  township,  viz,  oak,  elm,  ash,  syca- 
more, cottonw^ood,  bois  d'arc,  hackberry,  persimmon,  locust,  walnut, 
hickory,  pecan,  and  dense  undergrowth. 

T.  8  8.^  B.  13  E. — The  timber  consists  of  oak,  hickory,  elm,  bois 
d'arc,  hackberry,  cottonwood,  and  sycamore,  of  little  value  commer- 
cially. 

T.  S  S.J  B.  14^  E. — This  township  is  principalh^  low,  swampy  bot- 
tom, covered  with  heav}^  timber  and  dense  undergrowth.  Clear 
Boggy  Creek  is  timbered  along  its  banks  with  oak,  ash,  elm,  hickory, 
walnut,  pecan,  birch,  sycamore,  cottonwood,  gum,  bois  d'arc,  and 
chinaberry. 

T.  6  S.,  B.  llf  E. — This  township  is  largely  composed  of  gently 
rolling  wooded  land,  with  some  prairies  in  central  and  western  por- 
tions. The  timber  consists  of  the  different  species  of  oak,  elm,  ash, 
sycamore,  cottonwood,  bois  d'arc,  gum,  walnut,  hickory,  pecan, 
hackberrv,  and  mulberrv. 

T.  7  S.J  B.  H  E. — With  the  exception  of  a  strip  of  prairie  through 
the  center,  this  township  is  timbered  with  oak,  ash,  elm,  and  hickory, 
with  some  cottonwood  and  sycamore  in  the  lowlands. 
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T.  S  S.,  li,  L'f  E. — The  })()tt()in  lund  of  Red  River  is  covered  with  a 
dens(»  oTowth  of  cottonwood,  sy('ainor(\  ehn,  ash,  walnut,  bois  d'arc, 
inulbiMTv.  and  hackhcMTV  tini])er,  with  iindoroTowth  of  briers. 

T,  5  S.,  li.  15  E. — There  is  some  prairie  in  the  southeast,  and  also 
a  few  small  oj^mi  areas  in  the  southwest  corner.  The  remainder  of 
the  township  is  heavily  timbered  Avith  th(^  various  species  of  oak,  ash, 
elm,  hickory,  walnut,  pecan.  ])lack  gum,  sycamore,  sassafras, 
cottonwood,  and  bois  d'arc. 

T.  6  S.^  B.  15  E. — There  is  some  prairie  in  the  eastern  side.  The 
remainder  of  the  township  is  heavil}^  timbered  with  the  various  species 
of  oak,  elm,  ash,  sycamore,  cottonwood,  bois  d'arc,  walnut,  hickory, 
and  hackberrv. 

T.  7  S.^  M.  15  E. — The  southern  portion  of  this  township  is  Red 
River  bottom  land.  The  remainder  of  the  township  is  rolling  timbered 
land  covered  with  post  oak,  black-jack,  elm,  and  hickory. 

T.  8  S.J  R.  15  E. — The  timber  consists  of  oak,  ash,  elm,  hickory, 
pecan,  hackberry,  walnut,  and  cottonwood,  of  little  value  commercially. 

T.  5  S.J  H.  16  E. — The  central  and  northern  parts  of  this  township 
are  covered  wdth  oak,  ash,  elm,  and  hickor3\     The  remainder  is  prairie. 

T.  6  S.^  B.  16  E. — The  southern  portion  of  this  township  is  heavily 
timbered  with  scrub  oak,  hickory,  elm,  and  considerable  undergrowth. 

T.  7  S.J  R.  16  E. — The  timber  consists  of  oak,  ash,  hickory,  walnut, 
pecan,  sycamore,  and  cottonwood,  of  little  value  commercially. 

T.  8  S.J  R.  16  E. — The  timber  in  this  small  fractional  township 
consists  of  oak,  ash,  elm,  hickory,  and  cottonwood. 

Townships  5-8  South,  Ranges  17-20  East. 

T.  5  S.J  R.  17  E. — Timber  on  the  upland  is  oak  and  hickory.  In  the 
bottom  there  is  oak,  elm,  ash,  walnut,  pecan,  sycamore,  gum,  holly, 
bois  d'arc,  and  hickory. 

T.  6  S.j  R.  17  E. — This  township  is  about  equally  divided  between 
prairie  and  timbered  land. 

T.  7  S.J  R.  17  E. — The  sandy  ridges  in  the  northern  part  of  the 
township  are  covered  with  a  fairly  large-size  growth  of  oak  and  hick- 
ory timber,  while  in  the  bottom  is  found  oak,  hickory,  elm,  ash,  wal- 
nut, pecan,  hackberry,  cottonwood,  and  bois  d'arc  timber. 

T.  8  S.J  R.  17  E. — Timber  is  cottonwood,  oak,  ash,  elm,  pecan, 
hickory,  walnut,  and  bois  d'arc,  with  dense  undergrowth. 

T.  5  S.J  R.  18  E. — All  wooded.  Ash,  sycamore,  elm,  and  gum  grow 
along  the  Kiamichi  River  and  Spencer  Creek,  while  on  the  rolling  land 
oak  and  hickory  grow  to  large  size.  The  former  is  of  commercial 
value,  while  the  latter  is  fit  only  for  fuel. 

T.  6  S.J  R.  18  E. — Fertile  bottom  lands  lie  along  Salt  Creek  and 
Kiamichi  River,  with  a  valuable  and  extensive  growth  of  white  oak, 
ash,  hickory,  and  bois  d'arc. 
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T,  7  8.,  R.  18  ^.—Nearly  all  wooded. 

T.  8  S.,  R.  18  E, — The  timber  consists  of  oak,  ash,  elm,  cotton- 
wood,  sycamore,  and  hackberry. 

T.  5  8.,  R.  19  E. — The  timber  which  covers  the  township  is  of 
little  value,  consisting  of  scrub  oak,  hickory,  and  some  pine. 

Yl  6*  xS'.,  R.  19  E. — This  township  is  composed  of  rolling  wooded 
land,  with  the  exception  of  about  one-fourth,  which  is  prairie,  with 
scattering  trees  and  thickets  of  bois  d'arc  and  elm.  The  timber  con- 
sists of  oak,  hickory,  elm,  and  bois  d'arc,  with  some  pine,  most  of 
which  is  of  good  quality. 

T.  7  8.,  R.  19  E. — This  township  is  heavily  timbered  with  oak, 
ash,  elm,  bois  d'arc,  hickory,  gum,  and  maple.  Sycamore  and  cotton- 
wood  grow  in  the  bottom  lands. 

T.  8  8.,  R.  19  E. — ^This  area  is  all  timbered. 

T.  S  8.,  R.  m  E.~K\\  wooded. 

T.  6  8.,  R.  20  E. — This  township  is  a  little  more  than  one-half  tim- 
bered, the  prairie  lying  in  the  southern  portion,  and  is  dotted  with 
thickets  of  haw  and  bois  d'arc  and  scattering  elm  trees.  The  timber 
consists  of  oak,  pine,  holly,  and  hickory,  and  is  of  fair  quality,  the 
pine  and  oak  being  suitable  for  lumber. 

T.  7  8.,  R.  W  E. — The  timber  of  this  township  consists  of  oak,  ash, 
elm,  Cottonwood,  and  sycamore. 

Townships  5-8  South,  Ranges  21-24  East. 

T.  5  8.,  R.  '21  E. — The  township  is  all  timber  land,  consisting  of 
oak,  pine,  elm,  ash,  and  walnut  of  little  commercial  value. 

T.  6  8.,  R.  21  E. — More  than  three-fourths  of  the  township  is  cov- 
ered with  oak*  and  hickory  timber  of  little  value  commercially. 

T.  7  8.,  R.  21  E. — The  timber  in  this  township  consists  of  bois 
d'arc,  elm,  sycamore,  ash,  oak,  hickory,  and  cotton  wood. 

T.  8  8.,  R.  21  E. — This  fractional  township  contains  level  bottom 
land  with  scatterinof  timber. 

T.  5  8.,  R.  22  E. — All  wooded;  the  timber  consists  of  scrub  oak  and 
pine  and  some  cypress. 

T.  6  8.,  R.  22  E. — All  wooded;  the  principal  timber  is  pine,  elm, 
hickory,  gum,  and  sycamore. 

T.  7  aS'.,  R.  22  E. — This  township  contains  rolling  wooded  land, 
except  the  northwest  portion,  extending  down  to  Red  River  bottom. 
The  timber  is  scrub  oak  and  small  hickory. 

T.  8  8.,  R.  22  E. — The  township  is  well  timl:)ered  with  oak,  elm, 
ash,  sycamore,  hackberry,  hickory,  and  walnut,  the  latter  only  being 
of  commercial  value. 

T.  5  8.,  R.  2S  E. — All  wooded  timber  is  oi  a  scrubb}^  growth  and 
consists  of  pine,  hickory,  and  oak  on  the  uplands  and  a  few  ash,  elm, 
and  sycamore  in  the  bottoms. 
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T.  C)  N. .  U.  24  h. — -The  (Mitii'c  townslii])  is  covcrtMl  with  oak.  hick- 
ory. swiH^t  o-um.  ash.  pin(\  inapU\  aiicl  sycamore  tiinlxM*;  the  white 
oak.  which  is  found  ah)no-  th(^  rivers,  ])eiii<»-  of  o-ood  (quality  and  of 
connniM'cial  \  ahi(\ 

T.  7  X.,  R.  23  K. — Nearly  all  wooded.  The  southern  and  western 
parts  of  this  township  are  ovntly  rolling,  covered  with  oak  and  hick- 
orv  timber.  The  bottom  land  is  fertile  and  covered  with  a  dense 
growth  of  ash,  elm.  oak,  gum.  maple,  and  hickory,  with  undergrowth 
of  haw  and  bois  d'arc. 

T.  8  S.,  R.  23  A'.— Nearly  all  wooded  land. 

T.  o  S..  R.  24>  E. — Township  is  all  wooded,  the  principal  timber 
being  oak.  pine,  and  hickorv. 

T.  6  S.,  R.  24-  E' — The  timber  of  this  township,  which  covers  it,  is 
of  a  scrubby  growth  and  of  no  commercial  value,  and  consists  of 
pine.  oak.  and  hickory,  Avith  some  sweet  gum  and  elm. 

T.  7  S.^  R.  2If,  E. — This  township  is  entirely  wooded  and  the  timber 
consists  of  oak,  hickory,  elm,  black  and  sweet  gum,  maple,  and  syca- 
more, but  not  of  good  qualit3\ 

T.  8  S.^  R.  2Jf  E. — The  timber  is  principally  oak  and  hickory  and 
is  found  throughout  the  township. 

Tow^NSHips  5-8  South,  Ranges  25-27  East. 

T.  5  S.^  R.  25  E. — ^The  entire  township  is  heavily  timbered  with 
oak,  pine,  and  hickor}^,  with  some  underbrush  along  creeks  and  branches. 
This  timber  is  of  poor  quality,  fit  only  for  fuel  and  fences. 

T.  6  S.^  R.  25  E. — With  the  exception  of  the  small  area  in  cultiva- 
tion, this  township  is  heavily  wooded.  Pine,  oak,  and  hickory  are 
found  in  abundance.  Some  of  the  pine  in  the  eastern  part  is  of  large 
growth. 

T.  7  S.^  R.  25  E. — The  timber  which  covers  the  township  consists  of 
pine,  oak,  elm,  hickory,  holly,  ash,  sycamore,  and  bois  d'arc. 

2\  8  /S\,  R.  25  ^'.— This  township  is  nearly  level,  covered  with  oak 
and  hickory  timber.  The  timber  is  of  fair  quality  for  fencing  and  fuel. 
Along  the  creeks  in  the  northern  part  of  the  township  can  l)e  found 
some  scattering  elm,  gum,  and  alder. 

7\  5  S.,  R.  26  E. — Oak,  hickor}^,  and  pine  timber  are  found  through- 
out the  township. 

T.  6  kS.,  R.  26  K. — The  timber  consists  of  pine,  oak,  black-jack, 
sweet  gum,  hickory,  hackberiy,  and  black  gum.  A  sawmill  is  locati^d 
at  P^agletown. 

T.  7  A'.,  R.  26  if.— Nearlv  all  wooded. 

T.  8  S.,  R.  26  E. — This  township  is  covered  with  oak,  hickor}  ,  and 
pine  timber,  the  latter  being  valual)le.  The  best  quality  of  pine  is 
fourul  in  the  southern  part  of  the  township.  There  is  a  sawmill 
located  on  the  second  standard  parallel  between  sections  5  and  32. 
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T.  5  S.^  R.  27  E.  —The  timber  covers  this  entire  fractional  township 
and  consists  of  oak,  pine,  and  hickory,  the  pine  alone  being"  of  much 
value. 

T.  6  S.^  R.  27  E. — The  timber  consists  of  oak,  hickory,  and  pine, 
some  of  the  latter  being  merchantable. 

T.  7  S.^  R.  27  E. — The  timber  on  the  south  side  of  Little  River 
consists  of  species  of  oak  and  hickory,  and  on  the  north  side  pine  in 
addition  to  the  above-named  trees. 

T.  8  S.^  R.  27  E. — This  fractional  township  is  covered  with  heavy 
timber  of  oak  and  pine,  the  pine  being"  valuable  commercially. 

Townships  9-11  South,  Ranges  23-27  East. 

T.  9  S.^  R.  23  E. — This  township  contains  almost  level-bottomed 
timber  land,  consisting  of  cottonwood,  sycamore,  ash,  elm,  hickory, 
bois  d'arc,  oak,  and  willow. 

T.  9  S.^  R.  24-  E. — All  wooded.  The  timber  consists  of  oak,  elm, 
cottonwood,  ash,  bois  d^arc,  sycamore,  and  willow. 

T.  10  S.,  R.  2Jf  E, — All  wooded.  The  timber  is  willow,  elm,  cot- 
tonwood, and  bois  d'arc,  of  no  value  commercially. 

T.  9  S.^  R.  25  E. — The  timber,  which  is  scattered  over  almost 
the  entire  fractional  township,  consists  principally  of  oak  and  hickory, 
with  dense  thickets  of  haw  and  briers  alonof  water  courses. 

T.  10  S.^  R.  25  E. — The  timber  of  this  fractional  township  is  oak, 
ash,  elm,  cottonwood,  bois  d'arc,  sycamore,  and  willow. 

T.  9  S.^  R.  26  E. — This  area  is  covered  with  a  heavy  g"rowth  of  oak, 
pine,  and  hickory. 

T.  10  S.^  R.  26  E, — The  timber  consists  of  cottonwood,  oak,  ash, 
elm,  bois  d'arc,  and  sycamore. 

T.  9  .S.^  R.  27  E. — The  northern  half  of  this  township  is  covered 
with  a  growth  of  timber,  consisting-  of  pine,  oak,  hickory,  and  sweet 
gum,  while  there  is  little  timber  of  value  in  the  southern  part. 

T.  10  jS.y  R.  27  E. — The  timber  consists  of  oak,  ash,  gum,  elm, 
bois  d'arc,  cottonwood,  and  willow. 

T,  11  S.,  R.  27  E. — Timber  here  is  ash,  sycamore,  and  bois  d'arc. 

Townships  1-4  North,  Ranges  8-12  East. 

T.  1  N.^  R.  8  E.  {Choctaw  Nation). — This  township  is  chiefly  prairie 
and  heavily  timbered  bottom  land.  The  bottoms  are  rich  and  would 
make  good  farming  land,  if  cleared  and  improved.  There  is  consider- 
able fine  timber  along  the  creeks,  consisting  of  oak,  elm,  ash,  bois 
d'arc,  pecan,  walnut,  hickory,  and  cottonwood. 

T.2  N,^  R.  8  E.  {Choctaw  Natioii). — This  township  is  partly  prairie 
land.     The  timber  is  of  little  value  except  for  fuel. 

T.  S  N.^  R.  8  E.  {Choctaw  Nation). — The  township  is  partly  wooded. 
The  timber  is  small  and  valuable  chiefly  as  fuel. 
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1\  J^  y.s  li.  S  E.  {Choctaw  Xatl(m). — The  township  is  ahiiost  entirely 
woodod.  Tho  tiin))or  is  of  inferior  size  and  of  little  v-alue  except  for 
fuel. 

T.  1  X.^  R.  9  E. — The  township  is  partly  wooded,  the  timber  con- 
sistinir  of  various  kinds  of  oak  (post  oak  predominates),  hickory,  and 
elm.  On  the  bottom  lands  are  ash,  hackberry,  bois  d'arc,  and  locust. 
With  few  exceptions  the  ridges  are  covered  with  post  and  black  oak. 
The  underofrowth  of  brier  and  vines  on  the  bottom  lands  is  dense. 

T.  2  N,^  R.  9  E. — The  surface  is  rolling  and  broken,  except  in  the 
western  part,  where  there  is  some  bottom  land  along  Leader  Creek. 
The  eastern  and  western  parts  are  timbered  and  the  central  part  is 
generally  prairie. 

T.  3  N.^  R.  9  E. — The  southern  portion  is  rolling  and  hilly,  while 
through  the  central  portion  there  extends  from  east  to  west  a  range  of 
high  hills,  rocky,  broken,  and  covered  with  timber  of  no  value  except 
for  fuel.     There  is  very  little  prairie  in  the*  township. 

T,  Jj.  N.^  R.  9  E. — Township  is  about  two-thirds  timbered. 

T.  1  N.^  R.  10  E. — About  one-fifth  is  timbered.  The  principal 
kinds  of  timber  are  different  species  of  oak,  together  with  hickory 
and  elm. 

T.  2  N.^  R.  10  E. — About  one-half  of  this  township  is  prairie  and 
the  balance  is  wooded.  The  timber  is  principally  oak  and  hickory,  with 
elm  along  the  creeks;  it  is  of  little  use  except  for  fencing  and  firewood. 

T.  S  N.^  R,  10  E. — This  township  consists  of  sandy  ridges,  rolling 
prairie,  rocky  hills,  and  bottom  land.  The  greater  part  is  well 
wooded  with  the  exception  of  three  or  four  sections  in  the  southwest- 
ern part.  The  timber  is  mainly  oak  and  hickory,  with  ash,  elm,  sjxa- 
more,  and  cottonwood  in  the  bottoms  and  a  little  pine  on  the  hills  in 
the  northern  part. 

T.  Jf,  A^,  R.  10  E. — Land  partly  timbered,  surface  rolling  and 
broken;  covered  with  small  hickory  and  oak  timber.  Oak,  ash,  elm, 
and  other  kinds  of  timber  are  found  along  the  streams.  At  Guertie, 
in  section  7,  there  is  a  saw  and  planing  mill. 

T.  1  N.^  R.  11  E. — Contains  about  equal  portions  of  prairie  and 
wooded  land.  The  timber  is  inferior  in  size,  ver}^  little  of  it  having 
any  value  except  for  fuel.  The  principal  species  of  timber  on  the 
uplands  are  oak  and  hickory;  oak,  hickory,  ash,  elm,  and  bois  d'arc 
grow  in  the  creek  bottoms. 

T.  '2  N.^  R.  11  E. — The  surface  consists  of  gently  rolling  prairie, 
level  creek  bottoms,  and  a  few  timbered  ridges.  The  timber  along 
the  streams  consists  of  oak,  elm,  birch,  ash,  and  hickory.  The  hills 
are  thinly  covered  with  post  oak  and  black-jack. 

T.  S  N.^  R.  11  E. — Covered  with  a  light  growth  of  oak  and  hickory. 

T.  Jj.  A".,  R.  11  E. — Nearly  all  rolling  wooded  land.  Timber  on 
the  high  land  consists  of  oak  and  hickory,  small  and  of  poor  quality. 
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Sycamore,  elm,  ash,  pecan,  and  other  kinds  of  tmiber  are  found  along 
the  creeks. 

T.  1  N.^  R.  1%  E. — Surface  partly  level  and  partly  mountainous. 
Ash,  oak,  elm,  hickory,  walnut,  and  other  kinds  of  timber  are  found 
along  Boggy  Creek  and  scattered  along  its  branches. 

T.  2  J\\,  E.  12  ^.— About  one-half  is  rolling  wooded  land.  The 
timber,  consisting  of  oak,  hickory,  elm,  and  ash,  is  fairly  good  along 
streams,  but  of  an  inferior  qualit}^  on  uplands. 

T.  3  K,  B.  m  ^.— The  timber  is  mostly  oak. 

T.  J^  N,^  R.  12  E. — The  northeastern  part  is  covered  with  oak,  ash, 
hickory,  and  elm  timber. 

Tow^NSHiPS  1-4  North,  Ranges  13-16  East. 

T.  1  N.^  R.  13  E. — ^Parallel  sandstone  ridges,  from  200  to  500  feet 
in  height,  covered  with  timber,  cross  this  township.  These  ridges 
have  some  fairl}^  valuable  post  oak,  useful  for  cross-ties,  and  some 
good  pine.  The  timber  consists  of  species  of  oak,  pine,  hickory,  elm, 
sycamore,  hackberry,  bois  d'arc,  mulberry,  willows,  walnut,  black 
gum,  and  coffee  bean.  The  oak  timber  is  being  cut  for  railroad  ties 
and  shipped  from  the  nearest  railroad  stations.  Pine  is  being  cut  for 
lumber. 

T.  2  N.^  R.  13  E. — Contains  mountain,  hill,  prairie,  and  rich  val- 
ley land.  Pine  Mountain,  a  mass  of  sandstone  (the  strata  being  tilted), 
stands  some  400  or  500  feet  above  the  valleys  and  occupies  most  of  the 
southeastern  half  of  the  township.  Most  of  the  timber  in  the  township 
is  inferior;  the  species  are  pine,  oak,  hickory,  ash,  and  elm. 

T.  3  N.^  R.  13  E. — Contains  about  one-third  prairie  and  two-thirds 
wooded  land. 

T.  -^  A^,  R'  13  E. — About  four-fifths  prairie,  which  is  gently 
rolling,  covered  with  grass  and  scattering  trees.  An  admirable  graz- 
ing country.  The  timber  is  confined  to  the  eastern  range  of  sections 
and  the  courses  of  creeks.  It  is  worked  over  for  railroad  ties  and  the 
best  trees  have  been  cut  out.  Various  kinds  of  oak,  hickory,  and  elm 
are  found  on  the  uplands,  and  in  the  lowlands  the  same,  with  the  addi- 
tion of  ash,  walnut,  and  bois  d'arc. 

T.  1  N,^  R.  IJ4,  ^.— About   one-third   prairie.      A   range    of   steep 
wooded  hills,  about  1:00  feet  above  the  valley,  divides  it  from  south- 
west to  northeast.     Magee  Creek  bottom  is  covered  with  dense  under 
growth  and  timber,  and  the  hills  are  covered  with  pine  and  post  oak. 

T.  2  N,,^  R.  IJi-  E. — Mountainous,  with  some  prairie  and  bottom 
land  along  Brush}^  Creek  and  its  tributaries.  The  timber  in  the 
mountains  is  pine,  post  oak,  and  black  jack,  and  in  the  bottoms,  oak, 
hickory,  ash,  gum,  elm,  cherry,  walnut,  and  dogwood. 

T.  3  JSf.^  R.  H  E. — Prairie,  with  a  few  hills  in  the  northern  and 
southern  parts  covered  with  timber  of  oak  and  elm. 
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T.  J^  X.^  R.  IJf,  K. — Consists  of  rolling  and  hilly  land,  well  tim- 
b(M-(Ml  and  watorod.  witli  considorablo  prairie  in  the  western  part. 
The  timber  is  red  oak.  post  oak.  l)la('k  oak,  and  hickor}',  with  the  addi- 
tion ill  th(^  ])ottonis  of  syeanior(%  (dm,  walnut,  ))la('k  gum,  and  bois 
d'arc. 

7.  /  X..  R.  16  E. — The  northeastern  and  southern  portions  are 
mountainous,  rocky,  and  broken.  The  mountains  are  covered  with  a 
growth  of  pine,  oak,  and  hickory.  The  soil  of  the  creek  bottoms  is 
rich,  covered  with  a  dense  undergrowth  of  green  briers  and  vines  and 
timber  of  oak,  ash,  elm,  walnut,  and  sA^camore. 

T.  "2  X.^  R,  15  E. — Covered  Avith  a  heavy  growth  of  timber,  con- 
sisting of  oak.  sycamore,  elm,  ash,  hickory,  and  pine. 

T.  3  X^  R.  15  E. — The  Pine  Mountains  extend  in  a  northeast- 
southwest  direction  through  the  southern  portion  of  the  township. 
These  mountains  are  not  so  high  as  those  in  the  townships  to  the 
south,  but  like  them  are  covered  with  timber  of  pine,  oak,  and  hickory. 
Timber  in  creek  bottoms  consists  of  birch,  gum,  pecan,  walnut,  elm, 
hickorv,  oak.  and  bois  d'arc. 

T.  Jf  X.^  R,  15  E. — The  ridges  and  hills  in  this  township  are  rough, 
broken,  and  stony,  covered  with  scrub  oak,  hickor}  ,  and  undergrowth, 
while  sycamore,  birch,  ash,  elm,  bois  d'arc,  and  water  oak  are  found 
in  the  lowlands. 

T.  1  X.,  R.  16  ^.—Nearly  all  mountainous,  rocky,  and  broken,  and 
for  the  most  part  covered  with  pine  timber,  some  of  which  is  of  value. 

T.  ^  X^  R.  16  E. — Mountainous  ridges  which  are  covered  with 
timber  of  oak,  hickory,  and  pine.  Considerable  lumbering  has  been 
done  and  most  of  the  best  pine  has  been  culled. 

T,  3  X.^  R.  16  E. — Mountainous  in  the  northern  and  southern  parts, 
and  rolling  and  rocky  in  the  central.  In  the  mountains  pine,  oak,  and 
hickory  predominate.  Some  lumbering  has  been  done  and  most  of 
the  pine  has  been  culled. 

T.  Jf.  X.^  R.  16  E. — Timber  in  this  township  consists  of  oak,  elm, 
hickory,  and  pine. 

Townships  1-\  North,  Ranges  17-20  East. 

T.  1  X.^  R.  17  E. — Entirely  wooded. 

T.  2  X.^  R.  17  E. — Rocky,  sandstone  ridges  and  mountains,  which 
are  wooded.  There  is  some  ash,  elm,  hickory,  and  hackberry  timber 
along  the  creeks. 

T.  3  X^  R.  17  E. — Rough  and  mountainous  and  mostly  timbered, 
there  being  but  a  small  strip  of  prairie  along  the  northern  portion. 
The  timber  is  pine  and  oak,  and  some  of  the  pine  is  valuable  for  lum- 
ber, ])ut  very  dilhcult  to  get  .out,  owing  to  the  broken  condition  of  the 
land. 

T.  4  X,  R,  17  7t:— Partly  tim))ered. 
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T.  1  iV.,  R.  18  E. — Entirel}^  wooded,  the  timber  consisting  of  ojik, 
pine,  elm,  ash,  hickory,  sycamore,  gum,  and  cottonwood. 

T.  2  W.,  H.  18  E. — Contains  rolling,  level,  and  mountainous  wooded 
land.  The  timber  in  bottoms  is  oak,  ash,  elm,  sycamore,  hickory,  and 
hackberry.  Pine  is  also  found  in  mountainous  portions  of  the  town- 
ship. 

T,  3  N.^  H.  18  E. — All  timbered  and  very  nearly  all  mountainous. 
At  one  time  well  covered  with  a  fine  growth  of  pine  timber,  which  is 
rapidly  being  cut  and  will  soon  be  exhausted.  Pine,  oak,  and  hickory 
are  found  in  the  township. 

T.  Ip  N.^  B,.  18  E. — Wooded,  but  there  is  no  timber  of  any  value  in 
the  township. 

T.  1  N.^  R.  19  E. — All  wooded  and,  excepting  the  northwestern  por- 
tion, all  mountainous.  Sweet  gum,  oak,  S3^camore,  elm,  and  hackberry 
are  the  principal  trees  in  the  bottom,  and  oak,  hickor}',  and  pine  on 
the  mountains. 

T.  2  A^,  E.  19  E. — Partly  wooded.  There  is  a  large  planing  mill 
in  the  town  of  Tuskahoma. 

T.  3  A^,  E.  19  E. — Wooded.  The  northern  part  is  very  rough  and 
broken  bv  Potato  Hill  Mountains,  which  are  covered  with  loose  sand- 
stone,  and  oak,  pine,  and  hickory  timber. 

T.  J^  A^,  E.  19  E. — The  timber  consists  of  oak,  hickor}^,  and  pine, 
the  latter  being  far  the  most  valuable,  although  almost  inaccessible. 

T.  1  N.^  E.  W  E. — The  timber  of  this  township  consists  of  pine, 
oak,  and  hickory,  while  in  the  Kiamichi  Valley  is  found  elm,  ash, 
sycamore,  dogwood,  etc.  Some  of  the  pine  and  oak  is  of  value  for 
milling  purposes. 

T.  2  N:,  B.  W  ^.—Entirely  wooded. 

T.  3  N,^  R.  W  E. — In  the  southern  part  of  this  township  are  the 
Potato  Hill  Mountains,  very  rough  and  broken,  covered  with  oak  and 
pine  timber.     There  is  very  little  timber  of  an}^  commercial  \'alue. 

T.  Ji-  N.^  R.  W  ^.—Mountainous  and  covered  with  large  sandstone 
bowlders.     The  timber  is  black  jack,  hickory,  and  pine. 

Townships  1-4  North,  Ranges  21-24  East. 

T.  1  N.^  R.  21  E. — This  township  is  covered  with  a  heavy  growth 
of  oak,  pine,  and  hickory  timber. 

T.2N.,R.^1  ^.—Nearly  all  wooded.  The  southern  part  of  the 
township  is  mountainous  and  covered  with  oak,  pine,  and  hickory 
timber. 

T.  3  N^.,  R.  9A  i^:— Partly  wooded. 

T.  J^.  N.^  R.  21  E. — Mountainous,  covered  with  heavy  oak,  pine, 
and  hickor}^  timber.  Some  elm,  gum,  and  Avalnut  timber  is  found 
along  the  creeks.  The  principal  occupation  of  the  inhabitants  is  lum- 
bering. 
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T.  I  J.,  U.  22  K. — llouj^li  and  hi-okcn,  being  niadc^  up  of  numerous 
mountainous  rido-os.  whieli  are  (.'ovf^red  with  a  heavy  growth  of  oak, 
pint",  and  liickory  timl)er. 

T.  2  X..  11.  22  K. — Th(*  principal  tim])ei-  is  oak.  })ine,  and  liiekory. 
The  IcMd  hind  ah)nj>'  tiie  river  is  very  roekv  and  barren,  formerlv 
timl)ered  Avith  pine,  which  has  been  cut. 

I\  o  iV!,  R.  22  E. — The  principal  timber  is  oak,  ash,  ehn,  and 
hickory. 

7.  ^^i^  X..  H.  22  E. — Kocky  and  mountainous,  and  heavily  timbered 
with  post  oak.  hlack  jack,  hickory,  and  pine,  the  best  of  which  has 
been  cut. 

T.  1  X.^  H.  23  E. — Composed  entireh^  of  mountainous,  timbered 
land,  and  of  no  value  for  timber,  which  is  of  oak,  pine,  and  hickory. 

T.  2  X,^  R.  23  E. — The  timber  in  this  township  is  pine,  oak,  elm, 
ash,  gum,  and  hickory. 

T.  3  X.^  R.  23  ^.^The  timber  is  principally  oak  and  pine  on  the 
mountains,  with  cedar  and  gum  in  the  bottom. 

T.  Jp  X.^  R.  23  E. — A  mountainous,  wooded  township,  the  timber 
being  pine,  oak,  and  hickory. 

T,  1  X.^  R,  2Jf.  E. — Mountainous  and  rolling  wooded  land,  the  tim- 
ber being  pine,  oak,  and  hickory. 

T.  2  i\\,  R.  2Jf  E. — Covered  with  a  heav}"  growth  of  pine,  oak,  and 
hickorv  timber,  verv  little  of  which  is  fit  for  lumber.  In  addition  to 
the  timber  mentioned,  elm,  ash,  cedar,  and  ironwood  are  found  in  the 
bottoms. 

T,  3  X.^  R.  2J^  E. — The  extreme  southern  portion  is  in  the  valley, 
or  bottom  of  the  Kiamichi  River.  This  vallev  is  heavilv  timbered 
with  oak,  elm,  walnut,  gum,  cedar,  and  hickory  and,  in  places,  dense 
underbrush.  The  remaining  portion  consists  of  mountains  and  foot- 
hills, rock}"  and  wooded. 

7\  J4,  X.^  R.  2 J/.  E. — Mountainous  and  very  rough  and  broken, 
covered  with  a  heavy  growth  of  oak,  pine,  and  hickory  timber. 

Townships  1-4  North,  Ranges  25-27  East. 

T.  1  X.^  R.  25  E. — This  township  is  all  timbered  land. 

T.  2  X.^  R.  25  E. — The  timber  in  this  township  consists  of  pine, 
oak,  elm,  and  hickor3\ 

T.  3  X.^  R.  25  E. — The  timber  consists  of  oak,  hickory,  and  pine, 
the  pine  being  of  commercial  a  alue.  The  township  contains  many 
sawmills. 

7\  Ji,  iY,  R.  25  E. — The  township  is  Avell  timbered  with  oak,  pine, 
hickory,  elm,  sycamore,  and  v/alnut,  with  a  dense  luidergrowth. 

7'.  I  X.^  R.  26  E. — This  township  is  all  timbered,  the  timber  being- 
pi  n(i,  oak,  and  hickory. 

T.  2  X.^  R.  26  E. — The  timlxM*  c()mi)i'is(\s  species  of  oak  and  hickorv 
and  a  very  poor  (juality  of  pine. 
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T.  S  N.^  R.  26  E. — The  timber,  which  is  of  poor  qualitj^,  consists 
of  oak,  hickor}^  and  pine. 

T.  Ji^  N.^  R.  ME. — The  land  is  covered  with  a  heavy  growth  of 
oak,  hickory,  and  pine  timber,  some  of  which  is  of  fair  quality  for 
lumber.  There  is  a  sawmill  located  in  about  the  center  of  section  28, 
on  the  Black  Fork  of  Poteau  River. 

T.  1  N.^  R.  27  E. — The  timber  in  this  township  is  principally  oak, 
pine,  and  hickory. 

T.  2  N.^  R.  27  E. — The  timber  is  principally  oak,  pine,  and  hickory. 

T.  3  JSf.^  R.  27  E. — ^The  timber  consists  of  oak,  pine,  and  hickory, 
and  some  walnut,  linden,  and  gum  along  the  bottom. 

T.  ^  iV^,  R.  27  ^.— This  township  contains  nothing  but  rough, 
rolling  land,  covered  with  oak,  pine,  and  hickory  timber. 

Townships  5-8  North,  Ranges  5-8  East. 

T.5N,.,  R.  5  E.  {Seminole  Nation). — The  surface  is,  with  the  excep- 
tion of  the  Canadian  River  bottom,  rolling,  broken,  and  covered  with 
a  heavy  growth  of  oak.  The  bottom  is  level  and  contains  a  growth 
of  Cottonwood,  elm,  ash,  walnut,  pecan,  and  oak. 

T.6  N.^R.5  E. — About  one-half  is  timbered  with  oak  and  hickory, 
with  some  elm  and  ash  along  the  creeks. 

T.  7  JSf..^  R.  5  E. — The  timber  is  oak  on  the  upland,  and  oak  and 
hickory  in  the  creek  bottom. 

T.  8  N.,  R.  S  E. — ^The  largest  portion  is  wooded.  The  timber  con- 
sists mainly  of  oak  and  hickor}^ 

T.  5  N.^  R.  6  E.  {Seminole  Nation). — The  northeast  part  is  rough 
and  covered  with  oak  and  hickory  timber.  The  western  part  has  small 
oak  and  hickory.  The  Canadian  River  bottom  contains  cottonwood, 
sycamore,  oak,  ash,  elm,  walnut,  and  a  dense  undergrowth  of  same  and 
of  briers  and  vines. 

T.  6  N^  R.  6  E. — The  timber  is  small  oak  and  hickory,  except  in 
the  narrow  creek  bottoms,  which  have  oak,  ash,  elm,  pecan,  walnut, 
cottonwood,  and  sycamore. 

T.  7  N,  R.  6  E. — The  surface  consists  of  broken  and  rolling  land, 
three-fourths  of  which  is  covered  with  timber.  Oak  is  the  principal 
timber,  with  ash  and  pecan  along  Little  River  and  Salt  Creek. 

T.  8  N..^  R.  6  E. — Generally  low,  broken  ridges,  which  are  covered 
with  oak  and  hickory.  The  river  and  creek  bottoms  are  covered  with 
oak,  elm,  ash,  pecan,  cottonwood,  sycamore,  and  walnut. 

T.  5  N,  R.  7  E.  {Seminole  Nation). — Oak  and  hickory  cover  the 
township  except  the  river  bottom,  which  has  also  elm,  cottonwood, 
ash,  sycamore,  and  hickory  and  a  dense  growth  of  briers  and  vines. 

T.  6  N..,  R.  7  E. — This  township  is  almost  entirely  wooded.     The 
timber  is  principally  post  oak  and  various  other  species  of  oaks,  hick 
ory,  ash,  pecan,  elm,  cottonwood,  sycamore,  and  hackberry. 
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7'.  7  y.n  li.  7  h\ — The  surface  is  occupird  l)v  liioh  ridges  and  deep 
ra\'iii(\^  in  the  southei-n  and  western  ]^ortions.  The  north(nistern  por- 
tion is  rollini:'  and  contains  o])en  tinil)er.  Timber  principally  oak  of 
poor  quality. 

T.  8  iY,  li.  7  K. — The  surface  is  rollino-  und  In-oken,  and  is  entirely 
covered  with  tinil)er.     Oak  and  hickory  are  the  principal  trees. 

T.  o  X,^  JR.  8  E.  {Seminole  Xatioii). — Timber  of  good  size  and  qualit}^ 
is  found  in  abundance.  On  the  uplands  the  various  oaks  and  hickor}" 
»  abound;  in  the  l)ottoms,  oak,  cedar,  ash,  elm,  hickory,  sycamore,  and 
Cottonwood,  with  underbrush  near  the  river  and  creeks. 

T.  6  X.^  R.  8  E. — The  timber  consists  of  oak,  elm,  wahiut,  and  cot- 
ton wood:  and  alono-  the  river  there  is  much  underbrush. 

T.  7  X..^  B.  8  E. — This  township  is  about  one-half  prairie  and  one- 
half  well  timbered  with  black,  red,  and  post  oak,  pecan,  elm,  ash,  and 
'hickor}^  the  oak  predominating. 

T.  8  X.^  R.  8  E. — This  township  consists  largely  of  wooded  land, 
only  about  one-sixth  being  prairie.  Many  of  the  common  varieties  of 
trees  are  found,  most  of  them  being  too  small  to  be  of  any  value  except 
for  fuel. 

Tow^NSHiPS  5-8  North,  Ranges  9-12  East. 

T.  5  X.^  R.  9  E. — The  northern  and  eastern  portions  are  rough  and 
hilly  and  nearly  all  timbered  with  black-jack,  post  oak,  and  hickor}^ 
The  Canadian  River  flows  northeast  through  section  6,  the  bottoms  of 
which  are  heavily  timbered  with  cottonwood,  oak,  elm,  ash,  and  some 
walnut. 

T.  6  X.^  R.  9  E. — Cottonwood,  elm,  ash,  walnut,  and  other  kinds 
of  timber  are  found  along  the  Canadian  River  and  other  streams. 

T.  7  X^  R.  9  E — The  timber  is  principally  scrubby  post  oak,  black- 
jack, and  hickor}^  The  township  is  about  equally  divided  between 
prairie  and  wooded  land. 

T.  8  X.^  R.  9  E. — Partly  wooded.  Oak,  elm,  hickory,  sycamore, 
walnut,  and  ash  are  found  in  the  bottoms,  while  oak  and  hickory  pre- 
vail in  the  uplands. 

T.  S  X.,  R.  10  E. — ^The  land  is  rolling  and  covered  with  timber, 
consisting  principally  of  oak,  with  some  hickory,  ash,  walnut,  and 
birch. 

T.  G  X..,  R.  10  E. — Cottonwood,  elm,  ash,  hickory,  oak,  walnut, 
and  other  kinds  of  timber  are  found  along  the  Canadian  River  and  the 
small  streams. 

T.  7  X.^  R.  10  E. — The  township  is  about  equally  divided  between 
wooded  and  praii'ic^  land.  The  timber  consists  principally  of  oak  and 
hickory,  and  is  of  poor  ((uality. 

T.  8  X.^  R.  10  E. — This  township  is  about  equally  divided  between 
wooded  and  prairie  land.  The  timber  along  the  creeks  is  oak,  hickory, 
walnut,  and  sycamore.     On  the  uplands  oak  prevails. 
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T.  5  JV.,  jR.  11  E. — The  timber  of  this  township  is  valueless  and  con- 
sists of  post  oak  and  black-jack. 

T.  6 N.^  R.  HE. — The  entire  township  is  timbered,  the  ridges  with 
oak  and  hickory,  the  bottoms  with  oak,  hickory,  elm,  sycamore,  Cot- 
tonwood, willow,  and  cedar,  with  dense  undergrowth  of  same,  and  of 
vines  and  briers. 

T.  7  i\\,  R.  11  E. — The  timber  on  the  hills  and  mountains  is  oak 
and  hickory;  besides  these,  sycamore,  ash,  elm,  and  walnut  are  found 
along  the  banks  of  the  river. 

T.  8  W.,  R.  11  E. — The  timber  is  of  poor  quality  and  consists  prin- 
cipall}^  of  various  species  of  oak. 

T.  5  N.^  R.  12  E. — This  area  consists  mainly  of  rocky  ridges  and 
creek  bottoms.  The  timber  on  the  hills  is  of  scrubby  oak  and  hickory, 
with  a  small  amount  of  pine,  but  the  bottom  lands  are  heavily  wooded 
with  oak,  hickorj^,  elm,  ash,  and  some  walnut. 

T.  6  N.^  R.  12  E. — Very  rough  and  broken,  covered  with  oak  and 
scattered  pine,  except  in  the  southeastern  part,  where  there  is  some 
prairie. 

T.  7  N.^  R.  12  E. — The  surface  consists  of  bottoms,  sand}^  ridges, 
and  rocky  hills.  The  timber  comprises  scrub  oak  and  hickory  in  the 
uplands;  and  in  the  bottoms,  oak,  hickory,  elm,  ash,  cotton  wood,  syca- 
more, and  walnut,  with  dense  undergrowth  of  same,  together  with 
vines  and  briers. 

T.  8  JV.,  R.  12  E. — This  area  is  well  wooded  with  oak  and  hickorv 
in  upland  and  oak,  elm,  ash,  cottonwood,  walnut,  and  dense  under- 
growth in  bottoms. 

Townships  5-8  North,  Ranges  13-16  East. 

T.  5  N..R.  IS  ^.—Partly  wooded. 

T.  6  iV^,  R.  13  E. — Elm,  ash,  walnut,  mulberiy,  sycamore,  and  the 
several  kinds  of  oak  grow  along  the  streams,  while  the  mountains  are 
covered  with  oak  and  hickory. 

T.  7  N.^  R.  13  E. — The  principal  timber  is  oak  and  hickor}^,  but  in 
the  bottom  lands  oak,  hickor}^,  walnut,  ash,  sycamore,  elm,  and  mul- 
berry are  found. 

T.  8  ^Y.,  R.  13  E. — The  different  species  of  oak,  with  some  hickory, 
are  found  on  the  mountains  and  ridges,  while  the  bottoms  along  the 
river  are  well  wooded  with  cottonwood,  elm,  walnut,  sycamore,  and 
some  cedar.  These  varieties  together  with  ash  are  found  along  Scipio 
Creek. 

T,  5  N.^  R.  H  E. — Oak,  hickory,  and  elm  predominate,  but  ash, 
hackberry,  willow,  and  sycamore  are  also  found  in  the  creek  bottoms. 

T.  6  N.^  R.  IJf,  E. — The  southeast  and  northwest  portions  are  rolling 
prairies,  with  scattering  timber.  The  remainder  is  rolling  wooded 
land  and  creek  bottoms.     A  large  variety  of  timber  is  found  in  the 
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lowlands:    otik,  elm,  ash,   hickory,   lind   sycamore   predominate.     On 
the  hills,  however,  oak  and  hiekorv  are  the  only  varieties  existin<r. 
*•;  T,  7  ^,  7?.  H  E. — Al)()ut  one-half  is  wooded.     There  is  very  little 
good  timlxM*  in  the  township,  the  principal  trees  being  oak,  hickory, 
and  elm. 

T.  S  i\\.  7i\  14-  ^' — Cottonwood,  s^^camore,  ash,  hackberry,  willow, 
and  elm  are  found  along  the  river  bottoms,  while  oak  and  hickory 
prevail  on  the  higher  land. 

T.  5  iY. ,  li.  15  E. — This  area  is  very  rough  and  abounds  in  sand- 
stone hills,  which  are  covered  with  oak  and  hickor}^  trees  of  inferior 
size. 

T.  6  jS.^  B.  15  E. — This  township  is  rough  and  hilly,  with  some 
rolling  prairie  land  in  the  southern  and  northeastern  portions.  It  is 
well  supplied  with  water  and  timber.  The  timber  is  of  an  inferior 
quality  and  embraces  the  diiferent  species  of  oak,  as  well  as  hickory, 
elm,  ash,  hackberry,  walnut,  and  pine. 

T.  7  N.^  R.  15  E. — With  the  exception  of  the  prairie  in  the  eastern 
and  a  little  in  the  west-central  portion,  the  land  is  all  rough,  rocky, 
and  rolling  wooded  land.  Small  post-oak,  black-jack,  and  hickory 
trees  cover  the  uplands,  while  in  the  creek  bottoms  a  great  variet}^  of 
species  is  found. 

T.  8  ]V.,  B.  15  E. — The  township  is  partl}^  wooded.  Oak  and  hick- 
ory are  found  on  the  uplands,  and  in  the  bottom  lands  oak,  elm,  ash, 
sycamore,  walnut,  and  cottonwood. 

T.  5  N.,  R.  16  ^.—Partly  wooded. 

T.  6  N.,  R.  16  E. — The  greater  portion  of  the  township  is  covered 
with  small  oak  and  hickory  timber  of  little  value,  excepting  for  fuel 
and  fencing. 

T.  7  N.^  R.  16  E. — Most  of  the  timber  in  this  township  consists  of 
inferior-sized  oak,  of  little  value  except  for  fuel  and  fencing. 

T,  8  N.^  R.  16  E. — Oak,  ash,  elm,  hackberry,  cottonwood,  syca- 
more, walnut,  and  pecan  are  found  along  the  banks  of  Gaines  Creek. 
The  mountains  are  covered  with  post  oak,  black-jack,  and  hickory. 
A  small  sawmill  is  located  in  section  33  on  Gaines  Creek. 

Townships  5-8  North,  Ranges  17-20  East. 

T.  5  N.^  R.  17  E. — The  timber  consists  of  oak,  hickory,  and  pine, 
with  ash  and  elm  in  the  creek  bottom.  There  is  a  small  sawmill  in 
section  14. 

T.  6  N.^  R.  17  E. — The  timber  in  this  township  is  of  no  value. 

T.  7  A^.,  R.  17  E. — The  mountainous  portions  of  this  township  are 
covered  with  scrub])y  timber,  mostly  oak  and  hickory  of  little  value. 

T.  8  N.^  R.  17  E. — The  timl)er  in  this  township  is  of  no  particular 
value. 

T.  5  N.^  R.  18  E. — Oak,  elm,  ash,  walnut,  sycamore,  hackberry, 
maple,  and  hickory  timlxu*  are  found  along  the  creek. 
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T.  6  ]^.^  JR.  18  E. — This  township  is  composed  of  rough  and  rocky 
ridges,  covered  with  a  growth  of  oak,  pine,  and  hickory  timber. 

T.  7  N.^  R.  IS  E. — The  timber  in  this  township  is  oak,  pine,  and 
hickory  on  ridges,  with  the  addition  of  sycamore,  ash,  and  ehii  in  bot- 
toms. 

T.  8  N.^  R.  18  E. — Timber  is  oak,  pine,  and  hickory  on  ridges;  oak, 
pine,  ash,  elm,  and  hickory  on  rolling  land. 

T.  5  N.^  R.  19  ^^.— Composed  of  mountains,  hills,  and  rolling  and 
level  lands,  the  mountains  and  hills  being  covered  with  a  scrubby 
growth  of  oak  and  hickory;  the  rolling  land  in  the  central  portion  is 
covered  with  a  fairly  large  sized  growth  of  oak  and  hickory,  and  the 
level  land,  lying  along  the  Fourche  Maline,  is  covered  with  oak,  hick- 
ory, elm,  ash,  and  hackberry. 

T.  6  ^.^  R.  19  E. — The  timber  consists  of  pine,  hickory,- and  dif- 
ferent species  of  oak.  There  are  three  or  four  sawmills  in  the  town- 
ship, and  the  pine  timber  is  being  cut  rapidly. 

T.  7  N.^  R.  19  E. — All  south  of  Sansbois  Creek  is  wooded  land,  the 
timber  being  oak,  pine,  and  hickory.  Some  of  the  pine  is  of  value  and 
is  being  cut  and  sawed  by  the  several  mills  located  in  the  township. 

T.  8  N.^  R.  19  E. — The  timber  is  of  an  inferior  quality,  being  mostly 
scrub  oak,  black-jack,  and  hickory. 

T.  5  N.^  R.  W  E. — The  timber  comprises  oak,  pine,  and  hickory  on 
the  upland,  and,  in  addition,  ash,  elm,  and  s3xamore  in  the  bottoms. 

T.  6  jSf.^  R.  20  E. — This  township,  Ij^ing  in  the  Sansbois  Mountains, 
contains  a  growth  of  oak,  pine,  and  hickory  timber. 

T.  7  N..,  R,  W  E. — About  two-thirds  is  mountainous  land,  covered 
with  oak,  pine,  and  hickory. 

T.  8  N.^  R.  W  E. — The  timber  lies  in  the  northwest,  northeast,  and 
southeast  portions  of  the  township,  and  consists  of  ash,  elm,  and  hickory. 

Townships  5-8  North,  Ranges  21-24  East. 

T.  o  iV^,  R.  21  E. — Entirel}^  timbered,  with  but  little  land  under 
cultivation.  Sycamore,  elm,  and  ash  are  found  in  bottom  lands,  and 
post-oak  and  black-jack  timber  on  higher  ground. 

T.  6  N..,  R.  21  E. — The  timber  consists  of  pine,  oak,  elm,  ash,  and 
hickory. 

T,  7  N.^  R.21  E. — There  is  a  limited  amount  of  good  pine  timber 
in  this  township,  but  the  oak,  etc.,  is  of  a  scrubby  nature  and  of  no 
value. 

T.  <§  iV!,  R.  21  E. — There  is  no  timber  of  any  value,  the  growth 
being  mostly  scrubby  oak,  except  along  the  creek,  where  elm,  ash,  cot- 
tonwood,  and  sycamore  are  to  be  found. 

T.  5  N.^  R.  22  E. — The  pine  timber  is  not  very  good,  the  best  hav- 
ing been  culled  for  mill  purposes.  The  oak,  elm,  and  ash  in  the  bot- 
toms is  of  a  very  good  quality. 
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7.  C  ^\'.,  li.  ^J  A\ — The  southern  part  of  this  township  is  mountain- 
ous. th(*  northern  nearly  level,  and  contains  timber  consisting  of  oak, 
})inc.  and  hickory. 

7.  7\.y..B.  ^2  K. — The  tim])er  consists  of  pine,  oak,  jind  hickory. 
The  township  is  almost  entirely  woodcnl  and  contains  l)ut  three  or  four 
farms.     All  of  the  most  valual)le  timber  has  been  cut  and  marketed. 

7'.  .s'  X.,  R.  '22  E. — This  township  has  a  variety  of  timber,  consisting 
of  elm.  ash,  sycamore,  walnut,  pecan,  hickory,  pine,  and  the  various 
species  of  oak. 

T,  o  X.^  R.  2S  E. — The  timber  is  composed  of  ehii,  ash,  walnut, 
hickory,  and  the  different  species  of  oak.  There  is  also  some  pine, 
but  most  of  this  has  been  cut  and  sawed  into  lumber. 

T.  6  iV",  R.  23  E. — Timber  consists  of  pine,  oak,  elm,  and  hickory. 

T.  7  3\,  R.  23  E. — The  timber  consists  of  oak,  pine,  elm,  ash,  pecan, 
hickory,  and  sycamore.  The  township  is  thinly  settled,  and  those  liv- 
ing in  the  northwest  and  southeast  corners  are  engaged  in  logging. 

T.  8  N.,  R.  23  E. — The  surface  is  mountainous.  There  is  a  very 
fine  orowth  of  oak  timber  on  the  mountains.  The  timber  consists  of 
oak,  pine,  and  hickory. 

T.  o  i\^.,  R.  2 If  E. — The  timber  in  the  bottom  is  oak,  elm,  ash,  pecan, 
s^X'amore,  hackberry,  cottonwood,  birch,  and  hickory,  with  dense 
underbrush  of  briers  and  vines.  Timber  on  uplands,  oak,  pine,  and 
hickory. 

T.  ex.,  R.  2Ji.  ^.—Entirely  wooded. 

T.  7  X.^  R.  2J4.  E. — Timber  in  mountainous  portion  of  this  township 
is  oak,  pine,  and  hickory;  along  the  creeks,  ash  and  elm. 

T.  8  X.,  R,  2J^  E. — Generally  rolling  and  timbered,  except  in  the 
northern  portion,,  which  is  prairie. 

Townships  5-8  North,  Ranges  25-27  East. 

T.  6  i\\,  R.  25  E. — Entirely  wooded.  There  is  a  sawmill  in  section 
30  and  also  in  section  26. 

T.  6  X.^  R.  25  Ej — Oak  and  hickory  are  found  on  the  uplands  and 
in  the  bottom  lands  oak,  hickory,  gum,  elm,  ash,  and  sycamore. 

T.  7  X.^  R.  25  E—Osik,  hickory,  walnut,  elm,  and  S3^camore  are 
the  principal  trees  to  be  found  in  the  bottom  lands  of  this  township, 
with  oak,  hickory,  and  pine  in  the  mountains. 

T.  8  X,  R.  25  i<;.— Partly  wooded. 

7:  5  X,  R.  26  ^:— Nearly  all  wooded. 

7:  C  X.,  R.  26  iT.— Nearlv  all  wooded. 

T.  7  X.,  R.  26  E. — This  township  contains  two  varieties  of  land — 
rolling  timbei-  and  prairie  in  the  eastern  portion  and  level  river  bottom 
in  the  western.     The  bottoms  are  heavily  timbered  with  oak,  ash,  elm, 
sycamore,  and  hickory. 
"^  T.  8  X.,  R.  26  E—¥iivt[y  wooded. 

7:  J  X.  R.  27  a:— All  wooded. 
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T.  6  j\\^  Jl.  27  E. — Sugarloaf  Mountain,  located  in  the  northwest 
corner  of  section  4,  is  very  steep  and  rocky  and  is  covered  with  post- 
oak,  pine,  and  l)iack-jack  timber.  The  timber  throughout  the  town- 
ship consists  of  hickory,  oak,  and  pine  of  little  value  commercially. 

T.7N.,R.27  ^.—Partly  wooded. 

T.8N.,R.27  ^.—Rolling  and  hilly,  with  level-topped  ridges.  The 
timber  is  found  most  extensively  on  the  sides  of  the  ridges  and  con- 
sists of  oak,  ash,  hickory,  elm,  and  black-jack. 

Townships  9-1^  North,  Ranges  ^-"6  East. 

T.  9  iV^.,  H.  5  E. — Post-oak,  black-jack,  red  oak,  and  elm  timber  are 
found  alonof  all  streams. 

T.  10  X.^  B.  6  E. — Wooded  along  streams. 

T.  11  JV.,  M,  5  E. — This  township  is  well  timbered  with  post  oak, 
ash,  and  hickory. 

T.  9  N.^  JR.  6  E. — This  township  consists  of  prairie,  timber,  and 
bottom  lands.  ^ 

T.  10  N.^  R.  6  E. — One-half  prairie  and  the  remainder  wooded. 
The  timber  consists  principally  of  oak,  with  some  walnut  and  hickory 
along  Turkey  Creek. 

T.  11  X.^  E.  6  E. — The  southern  portion  of  the  township  is  equally 
divided  between  wooded  and  prairie  lands.  The  timber  on  the  river 
bottom  is  Cottonwood,  sycamore,  pecan,  ash,  oak,  elm,  and  walnut;  on 
the  upland,  oak  and  hickory. 

T.  12  JV.,  E.  6  E. — Oak  is  the  principal  timber,  but  is  small  and 
'  valuable  only  as  fuel. 

T.  9  iV^,  E.  7  E. — The  land  is  almost  entirely  wooded,  the  principal 
timber  being  oak  and  hickoiy. 

T.  10  X.^  E.  7  E. — ^This  township  is  almost  entirely  covered  with 
a  thick  growth  of  timber,  several  small  prairies  being  found  in  the 
western  portion.     Post  oak  and  black-jack  are  the  principal  trees. 

T.  11  X. ,  E,  7  E. — This  township  is  almost  entirely  wooded.  Post 
oak,  black-jack,  and  hickory  are  found  on  the  uplands,  and  elm,  ash, 
sycamore,  walnut,  willow,  and  cottonwood,  together  with  a  dense 
growth  of  vines  and  briers,  in  the  river  bottoms. 

T.  12  X.^  E.  7  E. — The  eastern  portion  of  this  township  is  covered 
by  a  heavy  growth  of  timber,  principally  oak  and  hickory.  The 
\yestern  and  northwestern  portions  have  prairie  areas. 

T.  9  X.^  E.  8  E. — The  surface  of  this  township  is  varied.  In  the 
eastern  and  southern  portions  the  land  is  rolling  and  level  prairie, 
while  in  the  northwest  and  central  portions  it  is  broken  and  thickly 
wooded.     Oak  and  hickory  are  the  principal  trees. 

T.  10  X,  E.  8  E, — About  one-fourth  of  the  township  in  the  eastern 
part  is  prairie,  the  remainder  being  wooded  with  a  scrubby  growth  of 
black-jack  and  post  oak,  which  has  little  value  except  as  fuel. 
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T.  11  N..  /i\  ''^  K — About  equal  portions  of  woodcnl  and  prairie  land. 
The  treey  are  oak,  hickory,  cottonwood,  sycamore,  and  (dm. 

71  t2  JV.,  R.  S  K — The  surface  of  this  township  is  high  and  rollinc^ 
and  wooded,  with  th(^  excerption  of  scattered  openings  of  prairie  in  the 
southiu-n  part.     Oak  and  hickor}"  is  the  princi})al  timber. 

Townships  9-12  North,  Ranges  9-12  East. 

T.  9  iV^,  JR.  9  E. — The  township  is  diyided  about  equally  into 
wooded  land  and  prairie.     The  timber  consists  of  oak  and  hickory. 

2\  10  iV^,  R.  9  E. — About  equally  diyided  into  wooded  and  prairie 
land.     The  bottom  land  is  heavily  timbered. 

T.  11  N.^  R.  9  E. — Along  the  south  and  west  portions  of  this  town- 
ship the  timber  is  thick  and  first  class,  composed  of  oak,  elm,  ash, 
pecan,  hickory,  cottonwood,  and  sycamore,  with  dense  imderbrush 
along  the  riyer  and  creeks. 

T.  1%  iVl,  R.  9  E. — About  equally  diyided  between  prairie  and 
wooded  land. 

T.  9  N.^  R.  10  E. — About  three-fourths  wooded. 

T.  10  N.^  R.  10  ^.^Coyered  with  timber  in  nearly  all  parts.  Along 
the  North  Fork  of  Canadian  Riyer  the  timber  is  yer}^  heayy  and  the 
underbrush  dense. 

T.  11  N.^  R.  10  E. — The  southeast  part  is  timbered  with  oak  and 
hickory. 

T.  i^  iV],  R.  10  E. — Partly  timbered  with  oak  and  hickory. 

T.  9  N.^  R.  11  E. — Nearly  all  rolling  wooded  land.  Oak,  hickory, 
elm,  ash,  pecan,  and  walnut  are  found  along  the  riyer  and  creek 
bottoms. 

T.  10  N.^  R.  11  E. — The  upland  is  covered  with  scrub  oak,  post  oak, 
and  hickor}' ;  the  bottom  land  with  oak,  hickory,  pecan,  sycamore, 
cottonwood,  and  elm. 

T.  11  A^,  R.  11  E, — Partly  wooded.  Scrub  oak  and  hickor}^  on 
the  upland,  and  oak,  hickory,  ash,  elm,  cottonwood,  and  sycamore  on 
the  creek  bottom  land. 

T.  12  JV.^  B.  11  E. — About  one-third  wooded.  The  timber  consists 
of  oak,  hickory,  and  elm. 

T.  9  J^.,  i?.  12  E. — Largely  rolling  prairie,  with  strips  of  timber  on 
the  east  and  northwest,  consisting  of  oak  and  hickory. 

T.  10  A;,  B.  12  E. — Occupied  by  numerous  rocky  ridges  which  are 
covered  with  a  heayy  growth  of  post-oak  and  black-jack  timber. 

T.  11  A^.,  M.  12  E. — The  southern  and  central  portions  of  this 
township  consist  of  rolling  prairie  and  open  timbered  land.  In  the 
northern  portion  are  small  ridges  covered  with  scrub  oak.  Oak  and 
hickory  are  the  principal  trees  found. 

T.  12  ]V.,  li.  12  E. — The  northwestern  part  is  principally  prairie; 
the  remainder  is  covered  with  small  oak  and  hickory.     In  the  bottom. 
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along  Montezuma  Creek,  there  is  a  thick  growth  of  oak,  ehn,  ash,  and 
some  pecan. 

Townships  9-12  North,  Ranges  13-16  East. 

T.  9  N.^  R.  IS  E. — This  township  is  nearly  all  wooded,  although  it 
contains  man}^  small  prairies.  The  timber  is  oak,  elm,  hickor}^, 
walnut,  and  s^^camore. 

T.  10  N,^  R.  13  E. — The  northern  and  western  parts  are  open  tim- 
ber and  rolling  prairies.  Oak,  elm,  ash,  walnut,  pecan,  hickory, 
sycamore,  hackberry,  and  cottonwood  are  found  in  the  river  bottom 
land,  while  only  oak  and  hickory  grow  on  the  hills. 

T.  11  N.^  R.  13  E. — The  eastern  portion  of  this  township  is  rolling 
land,  largel}^  prairie,  with  timber  along  the  creeks.  The  western 
part  is  hill}^  and  partly  timbered  with  oak  and  hickory. 

T.  1'2  N.^  R.  13  E. — The  eastern  portion  of  this  township  is  river 
bottom  land,  while  rolling  prairie  and  timber  lands  are  found  in  the 
central  portion.  The  bottom  land  along  Deep  Fork  of  Canadian 
River  is  covered  with  a  heavy  growth  of  oak,  elm,  ash,  sycamore, 
pecan,  cottonwood,  poplar,  and  walnut,  together  with  a  dense  under- 
growth. The  surface  of  the  western  portion  is  rolling  and  generally 
covered  with  oak  and  hickory  of  inferior  quality. 

T.  9  W.^  R.  llf  E. — The  southern  portion  of  this  township  is  covered 
with  a  dense  growth  of  underbrush,  the  timber  consisting  of  oak,  ash, 
elm,  sycamore,  dogwood,  hickory,  and  poplar;  the  middle  portion  is 
covered  with  a  dense  growth  of  black-jack  oak,  and  the  northern  por- 
tion is  mountainous  and  partly  covered  with  a  heavy  growth  of 
hickor}^  and  oak. 

T.  10  N,^  R.  H  E. — Elm,  ash,  cottonwood,  and  walnut  timber  is 
found  along  the  North  Fork  of  the  Canadian;  oak  and  hickory  on  the 
higher  ground. 

T.  11  iV^.,  R.  H  E. — Sycamore,  ash,  walnut,  and  cedar  timber  is 
found  along  the  river;  oak  and  hickory,  with  scattering  pine,  on  the 
higher  ground.  The  timber  is  generally  of  good  qualitv,  there  being 
some  fine  cedar  in  bottoms  along  the  river. 

T.  12  N.^  R.  H  E. — This  township  is  about  equally  divided  between 
wooded  and  open  land.  The  southern  half  is  well  timbered,  Avhile  the 
northern  part  is  high,  rolling  prairie. 

T.  9  iV^,  R.  15  E. — Cottonwood,  sycamore,  ash,  and  walnut  are 
found  along  Mill  Creek  and  the  Canadian  River;  oak  and  hickory  on 
higher  ground. 

T.  10  ^^.,  R.  15  E. — This  township  is  of  rolling  prairie,  with  tHiil)er 
along  the  water  courses.  The  northwest  portion  is  rocky  and  hilly 
and  covered  with  oak  and  hickory  timber.  In  the  lowlands  the  timber 
comprises  oak,  hickory,  elm,  ash,  walnut,  sycamore,  cottonwood,  and 
pecan. 
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/'.  //  .\..  /**.  I'>  1\.  — 'I'his  township  is  partly  wooded  luid  piirtly 
pi-;iii-i»\  TIk'  ])i-in('ipal  kinds  of  tinilxT  are  oak.  (dm,  ash.  and  hickory. 
Nunu'rous  other  \'arietii\s  ocriir  less  abundantly. 

/'.  I!  X..  U.  AT  K. — Dei^p  Fork  of  th(^  Canadian  Hows  throuo-h  the 
soutluMii  pai't  of  the  township,  and  alon<^'  this  river  bottom  g-row  oak, 
elm.  ash.  hiekorv.  haekl)erry,  eottonwood,  willowy  sN^camore,  locust, 
pecan.  riMlwood.  Avalnut,  dogwood,  spicewood,  pershumon,  red  haw, 
ironwood,  plum,  birch,  and  a  dense  undergrowth. 

T.  9  X..  B.  16  E. — Ranging  from  flat  river  bottom  to  rolling,  broken 
wooded  land,  this  township  contains  oak,  elm,  ash,  sycamore,  per- 
simmon, walnut,  hackberry,  eottonwood.  and  hickory,  together  with 
a  dense  undergrowth  in  the  bottoms.  The  northwestern  and  south- 
eastern portions  of  the  township  are  occupied  b}^  uplands,  containing 
a  o-rowth  of  the  scrub  oak  and  hickory. 

T.  10  X..  R.  16  E. — This  area  is  almost  entirely  wooded,  the  sur- 
face being  rolling  and  level.  The  rolling  land  is  timbered  with  oak 
and  hickory,  while  the  bottom  land  is  heavily  timbered  with  oak,  eot- 
tonwood, S3'camore.  ash,  elm,  hickory,  willow,  pecan,  and  walnut. 

T.  11  X.^  M.16  E. — This  township  is  about  half  wooded.  The  roll- 
ing land  is  timbered  with  oak,  hickor}^,  ash,  hackberry,  and  the  river 
bottoms  with  oak,  ash,  hackberry,  sycamore,  eottonwood,  red  bud, 
walnut,  willow,  and  pecan. 

T.  12  X.^  R.  16  E. — The  extreme  southern  part  is  covered  with  a 
growth  of  oak,  elm,  ash,  and  hickory  timber. 

Townships  9-12  North,  Ranges  17-20  East. 

T.  9  X.^  R.  17  E. — The  trees  in  this  township  are  oak,  elm,  ash, 
hickory,  pecan,  hackberry,  sycamore,  eottonwood,  willows,  walnut, 
and  bois  d'arc. 

T.  10  i\",  R.  17  E. — Oak,  elm,  walnut,  eottonwood,  and  sycamore 
timber  are  found  in  the  bottoms,  hickory  on  the  uplands. 

T.  11  X^  R.  17  E. — A  small  strip  of  timber  extends  northeastwardly 
into  the  township;  the  balance  is  prairie.  The  timber  consists  of 
scrub  oak  and  hickory. 

7'.  12  X.^  R.  17  E. — Principally  high,  rolling  prairie,  with  oak, 
elm.  hickory,  waltuit,  and  ash  timber  on  the  creek  bottom  land. 

r.  9  X.  R.  IS  7:::— Parti V  wooded. 

y.  10  X.^  R.  IS  A'.^The  timber  in  this  township  consists  of  oak, 
elm,  ash,  hickory,  hackberry,  eottonwood,  and  sycamore. 

T.  11  X.,  R.  IS  E. — Rolling  wooded  and  prairie  lands,  with  ridges 
running"  from  northwest  to  southeast  which  are  cov^ered  with  a  o-ood 
growth  of  oak  and  hickory. 

7\  12  X.,  R.  IS  E. — Rolling  prairie  and  wooded  land.  Oak  and 
hickoiy  are  the  principal  trees  found. 

7'.  ff  N.^  R,  19  /tV  -The  ])rincipal  tim})er  of  the  township  is  oak,  ash, 
liickoi'v.  elm.  c(Hlar.  and  walruit. 
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T.  10  N.^  R.  19  E. — The  timber  consists  of  oak,  elm,  ash,  pecan, 
hickory,  locust,  walnut,  cottonwood,  and  sycamore.  A  few  scattering 
pine  and  cedar  trees  are  found  in  the  mountainous  portions. 

T.  11  J^.^  E.  19  E. — ^Hills  and  ridges  are  in  places  covered  with  a 
dense  growth  of  oak  and  hickory  timber.  The  creek  bottom  land  is 
also  wooded  except  where  cleared  for  farming. 

T.  12  i\\,  R.  19  E. — Partly  wooded  and  partly  open  prairie.  Trees 
found  are  elm,  ash,  cottonwood,  various  oaks,  and  hickory  of  good 
size. 

T.  9  D^.y  R.  20  E. — Partly  wooded.  Oak  and  hickor}^  are  the  only 
kinds  of  trees  found  on  the  uplands,  while  in  the  bottoms  oak,  elm, 
ash,  pecan,  walnut,  hackberry,  cherry,  birch,  and  sycamore  are  found. 

T.  10  W.,  R.  20  E. — Cottonwood,  sycamore,  hackberry,  hickory, 
elm,  ash,  walnut,  and  oak  grow  in  this  area. 

T.  11  iV^,  R.  20  E. — The  southern  portion  of  this  township  is 
wooded.  The  trees  are  oak,  ash,  elm,  pecan,  walnut,  hickory,  syca- 
more, and  cottonwood. 

T.  12  N.^  R.  20  E. — The  timber  in  this  township  is  composed  of 
oak,  elm,  ash,  hackberry,  walnut,  hickory,  cottonwood,  and  sycamore. 

Townships  9-12  North,  Kanges  21-24  East. 

T.  9  JV^.^  R.  21  E. — Nearly  all  rolling  land  and  wooded  except  small 
areas  in  the  southern  and  northwestern  parts.  Oak,  ash,  elm,  and 
other  kinds  of  trees  are  found  along  Sansbois  Creek  and  its  branches, 
and  oak  and  hickory  on  the  uplands. 

T.  10  xV!,  R.  21  E. — The  timber  consists  principally  of  oak  and 
hickory  of  an  inferior  qualit}^  There  is  some  ash,  elm,  and  sycamore 
on  the  streams. 

T.  11  JV.^  R.  21  E. — The  timber  found  along  the  river  bottoms  con- 
sists of  elm,  ash,  and  walnut. 

T.  12  W.y  R.  21  E. — The  northern  portion  is  rolling  upland  covered 
with  loose  stone  and  oak  and  hickory  timber.  The  remaining  portion 
is  low  and  level  bottom  land,  with  sandv  soil  covered  with  a  dense 
growth  of  cottonwood,  oak,  elm,  ash,  pecan,  willow,  walnut,  and 
hackberr}^ 

T.  9  N.^  R.  22  E. — The  timber  is  oak,  ash,  elm,  hickory,  hackberry, 
and  walnut. 

T.  10  J\\,  R.  22  E. — The  timber  in  this  township  comprises  oak, 
ash,  elm,  hickory,  walnut,  pecan,  sycamore,  and  hackberry,  with 
much  undergrowth. 

T.  11  iY.,  R.  22  E. — The  timber  is  oak,  ash,  elm,  hickory,  hackberr\^, 
walnut,  sycamore,  pecan,  and  cottonwood.  Sand  Town,  a  small  saw- 
mill camp,  is  located  in  section  17,  on  left  bank  of  Arkansas  River. 

T.  12  N.^  R,  22  E. — Generally  wooded,  except  in  the  central  and 
southeastern  portions.  Many  varieties  of  trees  are  found  within  the 
township,  though  oak  and  hickory  predominate. 
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T.  9  X.^  R.  2-i  K. — This  township  contains  niountjiinous,  rollincr^ 
and  \(^\(A  land,  partly  wooded  and  somo  prairie.  The  timber  is  oak, 
ash,  (dm.  and  hicdvory. 

/:  10  X.,  R.  23  ^:— Partly  wooded. 

7!  11  X.^  R.  23  E. — Oak,  elm,  ash,  pecan,  walnut,  and  other  trees 
arc  found  along  the  streams. 

T.  12  X.^  R.  23  E. — The  timl)er  for  the  most  part  is  oak  and  hick- 
ory, with  some  walnut,  sycamore,  etc.,  in  creek  bottoms. 

T.  9  X.^  R.  24-  E. — This  area  contains  high,  rolling-  prairie  and 
wooded  lands.     The  principal  timber  is  oak,  hickory,  and  elm. 

7!  10  X^  R.  24^  E. — The  township  is  heavily  w^ooded  in  all  but  the 
southern  part,  which  is  prairie. 

7\  11  X^  R.  24  E. — The  timber  embraces  oak,  elm,  hickory,  and 
walnut. 

T.  12  X,^  R.  24  E. — This  township  is  in  the  northern  two-thirds 
covered  with  a  growth  of  oak  and  hickory,  with  a  dense  growth  of 
underbrush. 

Townships  9-12  North,  Ranges  25-27  East. 

T.  9  X.,  R.  25  E. — The  northern  portion  of  this  township  lies  in 
the  Arkansas  River  bottom.  This  part  and  the  eastern  portion  is 
heavily  wooded.  Timber  consists  of  oak,  hickory,  hackberrj^,  ash, 
hawthorn,  sassafras,  and  persimmon. 

T.  10  X.;  R.  25  E. — The  timber  of  this  township  comprises  oak, 
hickory,  and  elm,  with  ash,  cottonwood,  and  sycamore  along  rivers. 

T.  11  X.^  R.  25  E. — Largeh^  rolling  timber  land  consisting  of  oak, 
hickory,  and  elm,  with  some  mulberry,  ash,  and  ironwood  along  the 
creeks. 

T.  12  X^  R.  25  E. — High,  rolling  timbered  land.  The  principal 
timbers  are  oak,  hickory,  and  elm. 

T.  9  X^  R.  26  E. — The  land  is  covered  with  a  dense  growth  of  scrub 
oak,  hickor}^  and  elm. 

T.  10  X.^  R.  26  E, — The  timber  in  this  area  is  oak,  ash,  elm,  hick- 
ory, walnut,  pecan,  hackberry,  and  cottonwood. 

T.  11  X.^  R.  26  E. — The  timber  in  this  township  is  oak,  hickory, 
and  elm. 

T.  12  X^  R.  26  E. — This  township  consists  of  high,  rolling,  wooded 
land,  the  timber  being  oak  and  hickory. 

T.  9  iY.,  R.  27  E. — The  timber  is  oak,  elm,  ash,  and  hickory. 

T.  10  X,  R.  27  E. — Timber  in  this  township  is  oak,  ash,  elm,  hick- 
ory, pecan,  locust,  hackberry,  cottonwood,  walnut,  and  sycamore. 

7\  It  ;\'.,  R.  27  E. — The  timber  in  this  township  is  oak,  hickory, 
ash,  hackberry,  elm,  gum,  cottonwood,  and  sycamore. 

T.  12  X.,  R.  27  E. — The  timber  is  oak,  hickory,  elm,  ash,  and  gum. 
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Townships  13-16  North,  Ranges  6-8  East. 

T.  IS  N.^  R.  6  E. — The  northern  part  of  this  fractional  township  is 
prairie  and  the  southern  part  is  timbered  with  oak  and  hickory. 

T.  IJf.  iV^5  R.  6  E. — Timber  of  this  township  is  oak  and  hickory. 

T.  15  JV.^  R.  6  E. — About  one-half  of  this  fractional  township  is 
timbered  with  oak  and  hickory. 

T.  13  ]V.^  R.  7  E. — -The  surface  of  this  township  is  broken  and  hilly, 
and  covered  with  a  growth  of  oak,  with  small  openings  of  prairie  in 
the  southwest.  In  addition  to  oak,  elm,  ash,  cotton  wood,  walnut  and 
sycamore  grows  along  the  creek  bottoms. 

T.  11^,  X..  R.  7  E. — Nearly  all  wooded.  The  timber  in  the  creeks 
and  river  bottoms  is  oak,  hickory,  pecan,  abh,  elm,  and  sycamore.  The 
rolling  land  is  covered  with  oak  and  hickory. 

T.  15  TV.,  R.  7  E. — -With  the  exception  of  small  openings  of  prairie 
scattered  through  the  north  and  west,  this  township  is  covered  with  a 
growth  of  oak  timber. 

T.  16  N.^  R.  7  E. — Oak,  ash,  pecan,  sycamore,  and  other  kinds  of 
timber  are  found  along  Little  Deep  Fork  and  Spring  Creek.  On  the 
rolling  land,  oak  and  hickory  prevail. 

T.  13  N.^  R.  8  E. — This  township  is  high,  rolling  land,  with  very 
little  open  country.  The  timber  is  principally  oak,  hickory,  ash,  elm, 
walnut,  and  black-jack. 

T.  H  X,,  R.  8  E. — The  surface  is  generally  rolling,  wooded  land. 
Timber  consists  of  oak,  hickory,  elm,  ash,  cottonwood,  walnut,  and 
pecan. 

T.  i5iV\,  R.  8  E. — This  township  is  high,  rolling  land,  heavily 
timbered. 

T.  16  JV.^  R.  8  E. — This  township  is  high,  rolling  land,  heavily 
timbered  with  the  several  species  of  oak  and  hickory. 

t 

Townships  13-16  North,  Ranges  9-12  East. 

T.  13  N.^  R.  9  E. — This  township  is,  with  the  exception  of  a  por- 
tion in  the  western  part,  almost  entirely  timbered.  Oak,  hickory,  and 
ash  are  found  in  the  higher  portions,  while  elm,  walnut,  pecan,  and 
sycamore,  together  with  a  dense  growth  of  underbrush,  are  found 
along  the  banks  of  the  creeks  and  in  the  bottom  land  along  Deep  Fork 
of  the  Canadian. 

T.  IJ4,  iV\,  R.  9  E. — This  township,  with  the  exception  of  a  portion 
in  the  east  and  north,  is  almost  entirely  wooded.  The  uplands  are 
covered  by  a  heavy  growth  of  oak  and  hickory,  while  the  river  and 
creek  bottoms  afford  valuable  timber,  principally  walnut,  oak,  syca- 
more, cottonwood,  and  elm. 

T.  15  3^,  R.  9  E. — The  uplands  of  this  township  are  covered  with 
a  heavv  growth  of  scrub  oak  and  hickorv  of  no  value.     The  bottom 
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laiul>  aloiiL:'  Little  Dfcp  Fork  of  the  Canadian  arc  coxcrcd  with  oak, 
ohii.  ash.  wahiiit.  willow,  and  sycamore. 

/'.  If'>  .\'..  li.  !/  K — This  township  is  jilmost  entirely  woodcMl.  The 
u})land>  are  covered  with  a  heavy  growth  of  scrub  oak  and  hickory, 
while  tilt*  creek  bottom  lands  grow  elm,  ash,  and  pecan. 

7.  /■)  jr.,  Ii.  10  7i'.— There  is  prairi(*  in  the  central  part  of  this 
township,  the  remaining  portion  being  rolling  and  broken  wooded 
hind.  Oak.  ash,  pecan,  cottonwood,  ehn,  hickory,  and  wabmt  are 
found  along  the  streams.  The  rolling  tim])ered  land  is  covered  with  a 
growth  of  oak  and  hickory. 

T.  HJS'.,  R.  10  E. — ^The  southern  portion  of  this  township  along 
Deep  Fork  of  the  Canadian  is  low^  and  level  and  covered  with  a  heavy 
growth  of  timber  of  oak,  ash,  elm,  pecan,  and  sycamore.  The  rolling 
land  is  partly  covered  with  a  growth  of  scrub  oak  and  hickory. 

T.  15  i\\,  E.  10  E. — Along  the  Deep  Fork  of  the  Canadian  the  land 
in  this  township  is  level  and  covered  with  a  heavy  growth  of  timber. 
The  remaining  portion  is  open  and  rolling  timbered  land.  Oak,  pecan, 
hickor}^,  ash,  and  elm  are  the  principal  trees  found. 

T.  16  iV^,  M.  10  ^^.— About  half  of  this  township  is  broken  and 
rolling  wooded  land.  Oak  and  hickory  are  the  principal  kinds  of 
timber  found. 

T.  IS  jy.^  M.  11  E. — The  timber  in  the  eastern  and  southeastern 
portions  is  post  oak,  black-jack,  and  hickory  of  little  value. 

T.  IJf  JY.,  H.  11  E, — This  township  is  nearly  level  and  two-thirds 
of  it  is  covered  with  timber.  Oak,  black-jack,  and  hickory  are  found 
on  the  uplands;  ash,  elm,  sycamore,  walnut,  pecan,  and  maple  are 
found  in  the  river  bottoms. 

T.  15  N.^  B.  11  E. — A  portion  of  this  township  is  covered  with  a 
heavy  growth  of  oak,  ash,  and  hickory. 

T.  16  N,^  R.  11  E. — This  township  is  nearl}^  all  wooded,  with  the 
exception  of  a  few  sections  in  the  northern  portion  and  the  southeast 
corner.  The  timber  embraces  the  different  species  of  oak,  together 
with  ash,  elm,  hickory,  pecan,  and  maple,  all  of  which  is  inferior  in 
size  and  of  no  marketable  value. 

T.  13  A^.,  R.  12  E. — This  township  is  principally  rolling  land,  tim- 
bered with  oak  and  hickory.  Oak,  elm,  ash,  hickory,  walimt,  cotton- 
wood,  sycamore,  dogwood,  cedar,  and  pecan  grow  on  the  bottom  lands. 

T.  1J^.N.^  R.  12  E. — This  township  is  generally  rolling  land,  tim- 
bered with  oak  and  hickory  on  upland,  and  ash,  elm,  pecan,  sycamore, 
and  walnut  in  the  river  bottoms. 

7!  15  A",  R.  12  E. — This  township  contains  chiefly  rolling  land, 
the  tim))ered  portions  occuring  in  the  southeast,  which  are  broken  and 
liilh.  The  timber  consists  almost  entirelv  of  oak  and  hickorv  of  an 
inferior  ({uality  and  of  no  commercial  value. 

7'.  l(j  .\'.,  R.  12  E. — Small  patches  of  timber  ai'e  found  along  the 
creeks  and  branches. 
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Townships  13-16  North,  Ranges  13-16  East. 

T.  IS  i\\,  R.  13  E. — About  one-half  wooded.  Sycamore,  cotton- 
wood,  and  elm  may  be  found  on  the  banks  of  the  Deep  Fork  of  the 
Canadian.     Oak  and  hickory  are  found  on  the  elevated  parts. 

T.  IJf  iV^,  R.  13  E. — A  line  of  scattering  timber  is  found  along  the 
creeks  of  this  township. 

T,  15  iV!,  R.  13  E. — Partly  wooded.  Oak,  ash,  ehn,  cottonwood, 
sycamore,  walnut,  and  pecan  timber  is  found  in  the  creek  bottoms; 
oak  and  hickory  are  found  on  some  of  the  hills  and  ridges. 

T.  16  jy.^  R.  13  E. — About  one-half  wooded.  The  creeks  are  all 
skirted  with  oak,  hickory,  ash,  elm,  walnut,  and  pecan  timber. 

T.  13  A^,  R.  IJf.  E. — With  the  exception  of  some  timber  in  the  south- 
east portion  the  whole  township  is  open,  rolling  prairie.  Oak,  hickory, 
sycamore,  and  elm  are  the  principal  trees  found. 

T.  1J{.  A^.,  R.  H  E. — Nearly  all  prairie;  there  is  some  scattering 
timber  in  the  northeastern  portion,  consisting  of  oak  and  pecan. 

Z.  15  A^.,  R.  IJ^E. — This  township  is  divided  between  rolling  prairie 
and  timbered  ridges,  about  one-fourth  in  the  northwestern  part  being 
wooded. 

71  16  A^,  R.  11^.  E. — Nearly  all  timbered;  sycamore  and  elm  are 
round  along  Snake  Creek,  remaining  timber  is  principally  oak  and  hick- 
ory. 

T.  13  ]\^.,  R.  15  E. — This  township  is  entirely  prairie  with  the 
exception  of  a  small  amount  of  timber  in  the  southwestern  part. 

T.  llpN,^  R.  15  E. — This  township  is  about  three-fourths  prairie 
and  the  balance  wooded.  The  timber  consists  of  oak,  elm,  hickory, 
and  pecan  and  is  found  along  Cane  Creek. 

T.  15  A^,  R.  15  E. — With  the  exception  of  timber  along  the  streams, 
the  whole  of  this  township  is  open,  rolling  prairie.  The  timber  is 
oak,  ash,  elm,  and  hickory. 

T.  16  A^.,  R.  15  E, — About  one-third  wooded.  The  timber  on  creeks 
and  river  bottoms  is  oak,  elm,  sycamore,  ash,  pecan,  and  walnut,  while 
oak  and  hickory  are  found  on  the  uplands. 

T.  13  A^.,  R.  16  E. — This  township  is  entirely  open  prairie,  save 
for  a  few  patches  of  timber  along  the  creeks. 

T,  llf.  N.^  R.  16  E. — Tmiber  is  oak,  hickor}^,  elm,  walnut,  and  syca- 
more along  creeks. 

1\  15  A^.,  R.  16  E. — The  timber  is  heavy  on  three-fourths  of  the 
township,  and  consists  of  oak,  hickory,  ash,  cottonwood,  sycamore,  and 
walnut. 

T.  16  A^.,  R.  16  E. — Oak,  ash,  cottonwood,  elm,  sj^camore,  waliuit, 
and  other  kinds  of  timber,  with  a  dense  undergrowth  of  same,  and 
vines  are  found  along  the  Arkansas  River  bottom  lands. 

21  GEOL,  PT  5 41 
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Townships  I^-IT)  North.  Kanges  17-20  P^ast. 

T.  li  X.,  R.  17  K. — The  southeast  corner  of  this  township  is 
timbered  and  small  timber  grows  alono'  the  streams.  The  timber  eon- 
sists  of  oak,  ash,  elm,  and  hickory. 

T.  /J  X.^  R.  17  K. — Thnber.  consisting- of  oak.  ash,  elm,  hackberry, 
and  pi'can.  orows  jdong  Pecan  Creek  and  other  streams.  There  is 
also  some  oak  and  hickorN^  in  the  northeast  corner  of  township. 

T.  15  i\\,  R.  17  E. — There  are  numerous  small  creeks  and  branches 
throuohout  the  township,  along*  which  is  a  good  growth  of  oak,  elm, 
pecan,  hickory,  and  ash  timber.  The  tim})er  along  the  Arkansas 
River  is  an  excellent  quality  of  oak,  elm,  w^alnut,  hackberry,  hickory, 
sycamore,  and  cotton  wood,  some  of  the  trees  measuring  4  feet  in 
diameter. 

T.  16  3\,  R.  17  E. — This  townsliip  is,  with  the  exception  of  a  little 
timber  in  the  northern,  southern,  and  northeastern  parts,  rolling 
prairie,  with  narrow  belts  of  timber  skirting  the  small  creeks.  The 
timber  is  oak,  hickory,  elm,  walnut,  pecan,  sycamore,  hackberr}^,  and 
Cottonwood. 

T.  13  JV.,  H.  18  E. — Timber  in  this  township  is  oak,  hickory,  redbud, 
elm,  walnut,  and  pecan. 

T.  H  lY.,  R.  18  E. — Very  little  timber  in  this  township. 

T.  15  JV.^  R.  18  E. — There  is  a  heav}^  growth  of  timber  in  the 
bottom  land  along  the  river,  consisting  of  oak,  elm,  ash,  hickory, 
pecan,  walnut,  persimmon,  hackberry,  mulberry,  locust,  redbud, 
sycamore,  and  cotton  wood. 

T.  16  ]S\^  R.  18  E. — This  township,  about  two-thirds  of  which  is 
wooded,  contains  rolling  and  level  land.  The  timbers  are  oak,  elm, 
ash,  locust,  hickory,  hackberry,  and  mulberry. 

T.  IS  N.^  R.  19  E. — This  area  consists  of  hills,  rolling  and  level 
prairie,  river  bottoms,  and  level  and  rolling  wooded  lands.  The  east- 
ern portion  is  timbered  except  where  cleared  for  cultivation.  The 
timber  is  oak,  elm,  ash,  hickory,  pecan,  walnut,  sycamore,  and  cotton- 
wood,  is  of  a  good  quality,  and  in  places  very  dense.  The  oak,  wal- 
nut, and  ash  are  suita})le  for  lumber,  and  other  varieties  are  of  value 
only  for  fuel  and  fencing  purposes.  The  western  portion  of  the  town- 
ship is  principally  rolling  prairie,  with  scattering  oak,  elm,  and  pecan 
timb(M'  along  the  creeks. 

T,  IJ^  N.^  R.  19  E. — The  eastern  portion  of  this  township  is  level 
and  gently  rolling  land,  heavily  wooded.  The  timber,  consisting  of 
oak,  elm,  ash,  pecan,  walnut,  hickory,  mulberry,  hackberry,  and  syca- 
more, is  very  dense  and  contains  an  undergrowth  of  briars  and  vines. 

The  western  portion  of  this  townshi})  is  for  the  most  part  high,  roll- 
ing prairie  land,  sonu^what  hilly,  with  an  occasional  strip  of  oak  and 
liickorv  limber. 
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T.  15  iV\,  B.  19  E. — The  township  has  a  veiy  heavy  growth  of 
timber,  consisting  of  elm,  ash,  pecan,  wahuit,  hickoiy,  hackberry, 
mulberry,  locust,  redbud,  wild  plum,  various  oaks,  and  undergrowth. 

T.  16  N.,  B.  19  E.— This  township  consists  of  rolling  prairie  and 
wooded  land,  while  along  the  rivers  are  narrow  bottoms.  The  timber 
is  oak,  ash,  hickory,  elm,  and  sycamore,  and  is  found  mostly  in  the 
river  bottoms. 

T.  13  iV.,  B.  W  E. — The  timber  on  the  ridges  is  oak,  pine,  and  hick- 
ory, and  in  the  bottom  land  oak,  ash,  elm,  pecan,  walnut,  elder,  s\^ca- 
more,  hackberry,  cotton  wood,  and  hickory. 

T.  IJi,  N.^  B.  W  E. — This  township  contains  broken  land  in  the 
southeast  and  northwest,  and  gentl}"  rolling  prairie  and  timber  in  the 
remainder.  The  banks  of  the  Arkansas  River  are  high  and  are  heavily 
timbered  with  oak,  elm,  ash,  walnut,  sycamore,  pecan,  locust,  hack- 
berry, and  Cottonwood  timber.  The  ridges  are  covered  with  oak  and 
hickory. 

T.  15  Ii.,B.  W  E. — The  Arkansas  River  is  bordered  bv  rich  bot- 
tom  land,  covered  with  a  heavy  growth  of  timber  and  underbrush. 
Manard  Bayou  also  flows  through  the  township  and  is  bordered  by 
rich  land,  covered  with  a  heavy  growth  of  timber  and  underbrush. 
Timber  on  ridges  is  oak,  elm,  and  hickor}^  and  in  bottoms  oak,  elm, 
ash,  hickory,  walnut,  pecan,  sycamore,  hackberr}^,  cottonwood,  shittim, 
redbud,  locust,  elder,  and  mulberry. 

T,  16  iV^,  B.  W  E. — The  timber  in  this  township  is  oak  and  hick- 
ory on  the  uplands;  oak,  hickory,  elm,  ash,  pecan,  sycamore,  walnut, 
and  cottonwood  along  the  river.  The  bottoms  of  the  Grand  River 
are  narrow,  heavily  timbered,  but  subject  to  overflow. 

• 

Townships  13-16  North,  Ranges  21-24  East. 

T,  13  N.^  B.  ^1  E. — Oak,  hickor}^,  and  elm  timber  are  found  on 
the  ridges,  while  ash,  box  elder,  mulberr}^,  sycamore,  walnut,  and 
hackberrv  are  found  on  the  river  and  creek  bottoms. 

T.  H  jy.,  B.  21  E — Well  timbered  with  oak  and  hickor},  and  in 
the  bottom  lands  with  elm,  ash,  sycamore,  and  walnut. 

T.  15  iV^.,  B.  21  ^.— The  timber  consists  of  oak,  elm,  and  hickory. 

T.  16  i\\,  B.  21  E. — Thickly  wooded  with  oak,  hickory,  ash,  elm, 
sycamore,  walnut,  and  box  elder,  and  a  dense  undergrowth. 

T.  13  N.^  B,  22  E. — The  timber  is  elm,  oak,  and  hickory,  with  a 
little  pine  and  cedar. 

T.  H  i\\,  B.  22  E. — The  township  is  well  wooded,  the  lowlands 
containing  oak,  ash,  elm,  sycamore,  and  hackl^err}^,  while  on  the  higji- 
lands  pine  and  cedar  take  the  place  of  hackberry,  sycamore,  and  elm. 

T.  15  N.^  B.  22  E, — The  principal  timber  is  oak,  elm,  ash,  hickory, 
and  sycamore  in  the  bottoms,  and  oak  and  hickory  on  the  uplands. 
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2.  IG  X..  U.  JJ  //. — The  limber  is  oak  jiiid  liickory  except  in  the 
bottom  land.  n\  1i(m-(^  ebn,  ash,  sy(';im()]'(\  and  hackberry  are  found. 

T.  13  ^\'.,  R.  Jo  A'. —The  timb(»r  is  oak  and  hickory,  with  some  ehii, 
asli.  and  wabuit  in  the  ])ottom  lands.  'I'here  is  a  fine  body  of  oak 
found  alon**'  the  ridu(*s  that  is  suitabh'  for  railroad  ties. 

T.  IJf  JY..  B.  2S  K. — Well  Avooded,  that  on  th(^  elevated  portions 
consisting  of  elm,  hickory,  and  pine,  and  on  the  rolling-  land  the  same 
Avith  the  omission  of  pine. 

T.  15  jS.^  R.  £J  A\ — The  upland  in  this  township  is  very  stony, 
covered  with  Oak  and  hickory  timber  of  a  fair  quality.  The  lowland 
is  covered  with  oak,  (dm,  ash,  hickorv,  walnut,  imdberrv,  hack})errv, 
and  sycamore,  with  underbrush  of  same. 

7.  16  xY.,  R.  23  E, — The  bottom  along  Barren  Fork  is  covered  b}- 
a  dense  growth  of  oak,  elm,  ash,  hickory,  walnut,  and  sycamore.  The 
ridges  are  covered  with  oak,  pine,  and  hickory. 

T.  13  N.^  R.  2Jf  K. — Well  wooded.  The  bottom  land  in  this  town- 
9  ship  is  covered  with  oak,  ash,  elm,  walnut,  pecan,  hickory,  and  under- 
brush and  vines. 

T.  IJf  iY,  R.  %Ii,  E. — Well  timbered  with  oak  and  hickor}^  while  in 
the  bottom  land  is  also  found  elm,  ash,  walnut,  and  sycamore. 

T.  15  iV".,  R.  2J^  E. — This  township  is  made  up  of  irregular  hills 
and  ridges,  covered  with  a  dense  growth  of  oak,  elm,  and  hickory 
timber. 

T.  16  W.,  R.  2^  E. — The  land,  with  the  exception  of  the  narrow 
bottoms  along  Caney  Creek,  is  covered  with  an  abundant  growth  of 
oak,  elm,  ash,  and  pine  timber. 

Townships  13-16  North,  Ranges  25-27  P^ast. 

T.  13  N.,  R.  25  E. — The  entire  area  has  a  rolling  and  broken  sur- 
face covered  w4th  a  growth  of  oak,  hickory,  and  scattering  pine 
timber. 

T.  IJ^,  iY,  R.  25  E. — The  timber  of  this  township  is  of  fair  quality 
and  consists  of  oak  and  hickory,  with  some  elm  and  ash  in  the  bottoms. 

T.  15  N.^  R.  25  E. — The  timber  in  this  township  is  of  tine  quality 
and  consists  of  oak,  hickory,  and  elm,  with  some  scattering  walnut 
and  ash.     There  is  a  sawmill  in  section  20. 

T.  16  N.^  R.  25  E. — The  timber  consists  of  oak  and  hickory,  with 
some  elm,  ash,  and  pine. 

T.  13  iY,  R.  26  E. — Oak  and  hickory  cover  the  uplands  in  this 
township,  Avhile  ash,  elm,  walmit,  gum,  and  svcamore  timber  abound 
in  the  bottoms. 

T.  IJf.  iY.,  R.  26  E. — The  hills  and  canyons  are  covered  with  a  heavy 
growth  of  oak,  hickory,  and  elm  timber.  Along  some  of  the  creeks 
are  found  a  few  ash  and  walnut  trees,  and  on  some  of  the  highest  hills 
are  a  few  scattering  pines. 
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T.  Id  N.^  R.  26  E. — The  southern  portion  of  this  township  is  cov- 
ered with  oak  and  hickory  timber.  The  northern  part  is  covered  with 
oak  and  hickory  on  the  upland,  and  ash,  ehn,  and  walnut  along  the 
creeks. 

T.  16  N.^  R.  26  E. — The  timber  of  this  township  consists  of  oak, 
hickor}^,  elm,  pine,  and  some  scattering  walnut. 

T.  13  iV.,  R.  27  E. — Oak,  pine,  and  hickor^^  are  found  on  the 
uplands,  while  the  bottom  land  contains  ash,  elm,  oak,  hickory,  and 
sycamore. 

T.  H  xY.,  R.  27  E. — This  small  fractional  township  is  rolling  and 
broken,  covered  with  oak,  elm,  and  hickory  timber. 

> 

Townships  17-19  North,  Ranges  7-12  East. 

T.  17  N.^  R.  7  E. — Nearly  all  timbered.  Oak  and  hickory  are  the 
principal  trees  found. 

T.  18  xY.,  R.  7  E. — This  township  is  principally  rolling  land,  tim- 
bered with  a  growth  of  oak  and  hickory  on  upland,  and  in  bottom 
land  with  ash,  elm,  walnut,  and  cottonwood. 

T.  19  N.^  R.  7  E. — Cottonwood,  ash,  cedar,  and  other  kinds  of 
timber  are  found  along  the  Cimarron  River  and  Lagoon  Creek;  oak 
and  hickory  on  the  higher  ground. 

T.  17  JV.^  R.  8  E. — About  one-sixth  of  this  township  is  prairie,  and 
the  rest  is  covered  with  open  oak  and  hickory  timber. 

T.  18  N.^  R.  8  E. — This  township  is  principally  rolling  wooded  land, 
timbered  with  oak,  hickory,  elm,  ash,  and  walnut. 

T.  19  N.^  R.  8  E. — Cedar,  cottonwood,  ash,  and  willow  are  found 
along  the  Cimarron  River,  and  oak  and  hickor}^  on  the  higher  ground. 

T.  17  iV!,  R.  9  E. — Nearly  all  wooded;  the  principal  timber  along 
the  creek  is  cottonwood  and  sycamore.  The  highlands  are  covered 
with  different  species  of  oak  and  some  hickory. 

T.  18  N.^  R.  9  E. — This  township  is  timbered  with  oak  of  inferior 
quality. 

T.  19  N.^  R.  9  E. — Cottonwood,  ash,  elm,  and  other  kinds  of  tim- 
ber are  found  along  Salt  Creek  and  the  Cimarron  River,  and  oak  and 
hickory  on  higher  ground.     The  area  is  almost  entirely  wooded. 

T.  17  iY.,  R.  10  E. — This  township  is  divided  into  about  one-fourth 
prairie  and  three-fourths  wooded  land.  The  timber  consists  of  oak, 
ash,  elm,  and  hickory. 

T.  18  jY,  R.  10  E. — The  township  is  wooded,  except  in  a  few  open 
glades;  the  trees  found  are  hickory,  various  species  of  oak,  and,  along 
the  streams,  wahmt,  birch,  elm,  and  pecan. 

T.  19  xY,  R.  10  E, — Cottonwood,  ash,  elm,  walnut,  and  other  kinds 
of  timber  are  found  along  the  i\rkansas  River,  oak  and  hickory  pre- 
dominating on  the  higher  ground.  About  four-fifths  of  the  township 
is  wooded  land. 
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T.  17  X..  R.  1 1  A'.  This  township  is  nearly  all  wooded  land.  The 
tinil)er  is  principally  oak  and  hickory  of  small  growth. 

I\  18  jV..  R.  11  h\ — This  township  is  more  than  thi'ce-t'ourths 
wooded.     The  tiniluM-  comprises  oak  and  hickory  of  small  g-rowth. 

T.  19  X.^  R.  11  K. — Cottonwood,  ash,  ehn,  walnut,  and  other  kinds 
of  timber  are  found  tdong  the  Arkansas  River  bottom  lands,  and  oak 
and  hickory  on  higher  ground.  Some  of  the  timber  is  good  and  of 
value  commercially. 

T.  17  X.^  12.  12  E. — The  western  portion  of  this  township  is  rough 
and  broken  and  made  up  of  a  suceession  of  ridges,  covered  with  a 
scru])by  growth  of  black-jack,  post  oak,  and  hickory. 

T.  18  X^  12.  12  E. — Species  of  oak  and  hickory  are  found  on  the 
upland,  with  sycamore,  ash,  elm,  walnut,  and  pecan  in  the  bottom 
land. 

T.  19  X.^  jR.  12  E. — Cottonwood,  s3^camore,  oak,  ash,  walnut,  pecan, 
elm,  and  hickory  are  found  in  the  river  bottoms,  with  oak  and  hickory 
on  the  hills  and  rolling  land. 

T.  20  X.^  E.  12  E. — Timber  in  this  township  consists  of  small  oak, 
hickory,  elm,  pecan,  and  locust. 

Townships  17-20  North,  Ranges  13-16  East. 

T.  17  X..,  R.  13  E. — Oak,  elm,  ash,  locust,  walnut,  birch,  cottonwood, 
S3'camore,  and  willow  are  found  along  the  Arkansas  River  and  in  the 
bottom  lands  throughout  the  township. 

T.  18  A\,  M.  IS  E. — Along  the  valley  of  the  Arkansas  River  and 
Polecat  (]reek  are  found  oak,  ash,  elm,  hickory,  walnut,  pecan,  syca- 
more, and  cottonwood  timber.  The  balance  of  the  township,  except 
a  prairie  in  the  northeast  part,  is  covered  with  black-jack  and  hickory. 

T.  19  X.^  R.  IS  E. — This  township  consists  of  rolling  prairie  and 
timbered  land. 

T.  20  X.^  E.  13  E. — Ash,  oak,  elm,  hickory,  sycamore,  pecan,  and 
hackberry  timber  is  found  along  the  creek  bottoms - 

T.  17  X..,  B.  H  E. — Timber  in  bottom  land  consists  of  oak,  elm,  ash, 
walnut,  pecan,  hickory,  sycamore,  hackberry,  shittim,  and  gum;  on 
the  uplands,  oak  and  hickory. 

T.  18  X\^  E.  IJf  E. — Timber  is  found  along  the  creeks,  consisting 
of  oak,  w^alnut,  sycamore,  and  elm. 

T.  19  X.,  E.  IJ4,  E. — Only  scattering  timber  in  this  township. 

T.  20  X,  E.  U  a:— The  land  bordering  Bird  Creek  and  Mingo 
Creek  is  covered  with  oak,  hickory,  ash,  elm,  pecan,  and  dense 
undei'})rush. 

T.  17  X.^  E.  IB  E. — Ash,  elm,  hickory,  cottonwood,  black  walnut, 
redbud,  oak,  sycamore,  and  pecan  are  found  in  large  quantities  on 
the  river  banks.  The  remaining  portion  of  the  township  is  generally 
r(dling,  covered  with  a  thick  growth  of  oak  and  hickory  timber. 
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T.  18  N.^  R.  15  E. — Scattering  timber,  chiefi}^  along  creeks. 

T.  19  N.^  R.  15  E. — About  one-fourth  wooded.  Oak  and  hickory 
are  the  principal  trees,  but  along  the  streams  are  found  ash,  elm,  syca- 
more, and  walnut. 

T.  W  N.^  R.  15  E. — The  river  and  creek  bottoms  are  covered  with 
a  heavy  growth  of  oak,  hickory,  ash,  elm,  hackberr}^,  pecan,  cotton- 
wood,  walnut,  and  sycamore  timber. 

T.  17  N.^  R.  16  E. — Large-sized  trees,  consisting  of  cotton  wood, 
sycamore,  oak,  walnut,  elm,  ash,  and  box  elder,  are  found  in  the  river 
bottoms. 

T.  18  N.^  R.  16  E. — This  township  is  high,  rolling  prairie  except 
in  the  eastern  part  along  Verdigris  River,  which  is  low,  level  river- 
bottom  land  covered  with  a  growth  of  oak,  elm,  ash,  walnut,  pecan, 
S3^camore,  cottonwood,  and  hickory  timber,  and  a  dense  undergrowth 
of  briers  and  vines. 

T.  19  JV.,  R.  16  E. — Nearly  all  timbered.  The  Verdigris  River 
bottom  is  low  and  flat,  and  covered  with  a  heavy  growth  of  timber  and 
underbrush.  Timber  consists  of  oak,  ash,  elm,  walnut,  pecan,  hick- 
ory, sycamore,  maple,  willow,  hackberry,  cottonwood,  dogwood,  gum, 
cedar,  and  redbud. 

T,WN.,  R.  16  ^:— About  one-half  wooded.  The  Verdigris  River 
bottom  is  covered  with  a  heavy  growth  of  oak,  ash,  elm,  sycamore, 
mulberry,  pecan,  hackberry,  and  cottonwood.  The  uplands  are  cov- 
ered with  a  growth  of  scrub  oak  and  hickory. 

Townships  17-20  North,  Ranges  17-20  East. 

T.  17  JV^.,  R.  17  E. — Wooded  principally  in  the  bottom  lands.  Oak, 
hickory,  pecan,  maple,  box  elder,  elm,  sycamore,  and  cottonwood  are 
the  principal  varieties  of  timber,  and  are  of  such  a  size  as  to  be  of 
considerable  value. 

T.  18  ]^.^  R.  17  E. — The  bottom  lands,  a  mile  or  more  wide  on 
either  side  of  the  Verdigi'is  River,  are  thickly  timbered  with  man}^ 
kinds  of  trees. 

T,  19  N.^  R.  17  E. — Timber  is  found  in  this  township  only  along 
the  banks  of  the  creeks,  and  consists  of  elm,  pecan,  hickory,  and 
sycamore. 

T.  W  N.  R.  17  E. — The  timber  in  this  township  is  located  in  the 
south-centi'al  portion  and  is  of  a  very  poor  quality. 

T.  17  N,^  R.  18  E. — In  the  southwestern  corner  of  this  township, 
and  along  the  banks  of  Coal  Creek,  elm,  ash,  hickory,  and  the  different 
species  of  oak  timber  are  to  be  found. 

2\  18  IV.^  R.  18  E. — This  township  is  gently  rolling  prairie,  with 
some  elm  and  ash  timber  along  the  banks  of  a  few  of  the  creeks. 

T.  19  JSf.^  R.  18  E. — The  wooded  portion  of  this  township  is  along 
the  ])anks  of  Brush  Creek,  which  are  heavily  timbered  with  elm  and 
dense  undergrowth. 
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T.  20  X.^  R.  JS  E. — Tho  only  timber  in  this  township  is  a  njirrow 
strip  alono'  Choiitiniu  C'riM^k.  consisting'  of  ash,  oak,  ohn,  pecan,  syca- 
more, hirch,  and  liickory. 

7!  17  W.  Ii.  10  A'.  — Ilijih,  rollino-  pi-jiirie  and  wooded  hinds  ahjng 
the  east  and  wivst.  and  h)\v  bottom  hinds  ah)ng  the  center.  Oak,  elm, 
ash.  hickory,  hackberry,  83^camore,  wahiut,  and  cottonwood  timber 
orow  in  abundance  in  the  bottoms. 

7'.  As'  X..  R.  19  E. — The  timber  is  oak,  ash,  elm,  hickory,  pecan, 
hackln^rrv.  box  elder,  wahiut.  and  coffee  bean. 

T.  10  X.,  R.  10  E. — This  township,  except  in  the  southwest,  which 
is  partly  prairie,  is  covered  with  a  dense  growth  of  oak,  elm,  and 
various  other  trees. 

T.  W  X.^  R.  10  E. — There  is  some  very  good  timber  in  the  bottoms; 
the  walnut,  oak,  and  ash  are  valuable  for  lumber.  The  timber  through- 
out the  rest  of  the  township  is  scattering,  and  fit  only  for  fencing  and 
fuel. 

r. 

T.  17  X.^  R.  20  E. — The  timber  of  the  township  consists  of  different 
species  of  oak,  elm,  ash,  sycamore,  pecan,  walnut,  hickory,  and  hack- 
berry,  with  dense  undergrowth. 

T.  18  X^  R.  20  E. — The  timber  consists  largely  of  the  different 
species  of  oak  and  hickory. 

T,  10  X.^  R.  20  E. — The  timber  is  oak  and  hickory,  except  on  the 
creek  and  branches,  where  oak,  elm,  sycamore,  willow,  and  hickory 
are  found. 

T.  20  X,  R.  20  E,—A.hovit  one-half  wooded.  The  timber  which 
grows  on  the  ffint  hills  and  ridges  is  of  poor  grade;  that  in  the  bottoms 
is  of  fairly  good  quality.  The  oak,  walnut,  and  cottonwood  are 
suita])le  for  lumber,  the  elm,  ash,  hickory,  mulberry,  and  sycamore 
being  suitable  only  for  posts  and  fuel. 

Townships  17-20  North,  Ranges  21-24  East. 

T.  17  X.,  R.  21  E. — The  timber  is  oak  and  hickory,  though  other 
trees  are  found  in  small  quantities. 

T.  18  X.^  R.  21  E. — The  timber  is  principally  oak  and  hickory,  with 
some  pine. 

T.  10  X.^  R.  21  E. — The  township  is  mostly  rolling  and  wooded. 
The  timber  consists  principally  of  oak  and  hickory  and  scattering  pine. 
There  is  a  large  sawmill  in  section  18  and  a  smaller  one  in  section  10. 

T.  20  X.,  R.  21  E. — This  township  contains  rolling  and  level  wooded 
and  prairie  lands.  The  timber  consists of  oak,  elm,  ash,  pine,  hack- 
berry,  sycamore,  and  hickory,  useful  for  fencing  or  fuel. 

T.  17  X.^  R.  22  E. — High,  ])r()ken  wooded  land  in  the  eastern  and 
southei-n  parts  of  this  township.  The  bottom  is  timl)ered  with  oak, 
ash,  hickory,  walnut,  and  sycamore.  The  high,  wooded  land  is  tim- 
h(M*ed  with  oak,  pin(\  and  hickory,  and  considerabh^  cutting  has  been 
done.     There  are  several  old  sawmill  sit(\s  in  the  townshi]). 
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T.  18  N.,  R.  22  E. — The  principal  timber  is  oak,  black-jack,  hick- 
ory, elm,  ash,  s3^camore,  mulberry,  and  walnut. 

T.  19  N.^  R.  22  E. — There  is  a  fine  growth  of  oak,  hickory,  elm, 
ash,  sycamore,  walnut,  and  locust  timber  throughout  the  entire 
township. 

T.  20  N.^  R.  22  E. — The  wooded  portion  of  this  township  is  rocky, 
and  the  timber  is  almost  entirely  oak  and  hickory. 

T.  17  ^Y.,  R.  23  E. — The  principal  timber  is  oak,  elm,  hickory,  pine, 
ash,  sycamore,  hackberry,  locust,  and  walnut. 

T.  18  N.,  R.  23  E. — There  is  a  sawmill  in  southeast  corner  of  sec- 
tion 4.  The  timber  is  chiefly  post  oak,  red  oak,  black-jack,  hickory, 
elm,  ash,  walnut,  sycamore,  and  pine,  but  the  greater  part  of  the  latter 
has  been  cut. 

T.  19  JY.,  R.  23  E. — The  timber  consists  of  oak  and  hickory  on  the 
upland  and  oak,  hickory,  ash,  elm,  hackberrj^,  and  walnut  on  the  bot- 
tom land. 

T.  20  N.^  R.  23  E. — This  township  is  composed  of  high  wooded 
land,  broken  by  deep  ravines.  The  timber  is  mostly  oak  and  walnut, 
with  elm  and  sycamore  in  bottoms. 

T.  17  iV!,  R.  2Ji.  E. — This  township  is  principally  high,  broken 
wooded  land.  The  timber  is  mostly  oak,  hickory,  and  pine.  The 
timber  in  the  bottom  along  Barren  Fork  is  oak,  elm,  sycamore,  ash, 
walnut,  and  hackberry.  There  is  a  sawmill  in  section  7  and  several 
old  sawmill  sites  are  located  in  difi'erent  parts  of  the  township. 

T,  18  N.^  R.  2Ii,  E. — On  the  ridges  in  this  township  is  found  oak, 
and  in  the  bottoms  are  walnut,  oak,  ash,  hickory,  and  sycamore  tim- 
ber, with  underbrush  and  vines. 

T.  19  N.^  R.  2Jp  E. — In  the  south  and  east  portions  the  ridges  are 
covered  with  various  species  of  oak  and  pine,  but  the  latter  has  been 
culled  by  the  sawmills,  one  of  which  is  located  in  section  23. 

T.20N.,  R.  2Jt,  ii^— Nearly  all  timbered. 

Townships  17-20  North,  Ranges  25-26  East. 

T.  17  iV\,  R.  25  E. — The  timber  in  this  township  is  mostly  oak  and 
hickory,  with  some  scattering  pine.  Walnut,  ash,  elm,  and  sycamore 
are  also  found  in  the  valleys. 

T.  18  ^.,  R.  25  E. — The  timber  is  oak,  black-jack,  hickory,  walnut, 
sycamore,  and  elm. 

T.  19  i\\,  R.  25  E. — Timber  consists  of  oak,  ash,  elm,  hickory,  pine, 
sycamore,  hackberry,  walnut,  and  locust. 

T.  20  N.^  R.  25  E. — A  sawmill  has  lately  been  established  in  section 
19,  on  Blue  Spring  Branch,  to  saw  the  pine  found  along  the  banks  of 
Flint  Creek. 

T.  17  N. ,  R.  26  E. — The  timber  is  principally  oak  and  hickory, with 
scattering  pine  in  the  souchern  part. 
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7.  Jd'  \.,  R.  26  K.  T\\v  tiinlxM"  is  ('()iii)X)sed  of  oak  and  hickory  of 
no  ])ai'ti('ular  valuo. 

7.  1!)  .\'. .  Ii.  J6  E. — The  timber  in  this  townsliip  is  oak,  liickor}^ 
pine,  and  sonii^  cedar  in  the  hi^^'hlands;  oak,  hickory,  sycamore,  cotton- 
wood,  wahiut.  i)ecan.  and  wiki  phim  in  the  bottoms.  Undergrowth, 
hazebiut,  vines,  and  briers. 

T.  20  X..  R.m  J^.— Partly  wooded. 

Townships  21-24  North,  Ranges  12-16  East. 

T.  21  X.^  R.  12  E. — This  fractional  township  is  made  up  of  rolling 
and  mountainous  wooded  land,  in  the  southern  portion,  and  gently 
rolling  prairie  in  the  northern.  Oak  and  hickory  are  the  principal 
trees  found  on  the  uplands,  while  oak,  ash,  elm,  walnut,  pecan,  syca- 
more, and  hackberry  grow  in  the  creek  bottoms. 

T.  22  X.^  R.  12  E. — This  fractional  township  is  nearly  all  level. 
A  belt  of  timber,  extending  along  Bird  Creek,  about  one-half  mile  in 
Avidth,  consists  of  species  of  oak,  elm,  hickory,  ash,  pecan,  hackberry, 
Cottonwood,  and  sv^camore. 

T.  23  X.^  R.  12  E. — This  fractional  township  is  partly  wooded. 

T.  2Jf.  X.^  R.  12  E. — This  fractional  township  is  about  half  prairie 
and  half  timbered  land.  The  timber  is  oak,  elm,  hickor}^,  and  a  little 
svcamore  and  cottonwood. 

T.  21  X.^  7?.  13  E. — Along  Bird  and  Delaware  creeks  there  is 
considerable  liat  land,  covered,  for  the  most  part,  with  timber  and 
underbrush.  The  timber  consists  of  oak,  hickory,  elm,  cottonwood, 
and  walnut. 

T.  22  X.^  R.  13  E. — Timber  is  scarce  in  this  township,  there  being- 
only  a  few  trees  scattered  along  the  edges  of  small  drains  and  creeks. 

T.  23  X.^  R.  13  E. — Scattering  trees  are  found  onl}^  along  creeks. 

T.  24^  X.,  R.  13  E. — No  timber  except  along  creeks. 

T.  21  X.^  R.  H  E. — Oak,  hickory,  and  elm  are  found  in  the  south- 
western part  of  the  township. 

T.  22  X.,  R.  H  ^.— The  bottom  land  of  this  township  is  well 
wooded,  besides  growing  a  dense  under])rush.  The  timber  consists  of 
red  oak,  burr  oak,  elm,  cottonwood,  and  sycamore. 

T.  23  X.^  JR.  H  E. — The  township  is  all  prairie  except  the  bottom 
land.  Here  are  found  oak,  elm,  ash,  walnut,  pecan,  hickory,  syca- 
more, hack))erry,  and  cottonwood. 

T.  2Jf  X.,  R.  14-  E. — The  timber  along  Caney  Creek  consists  of  oak, 
ash,  elm,  hickory,  pecan,  walmit,  hackberry,  maple,  sycamore,  and 
cottonwood. 

T.  21  X..  R.  15  E—On  the  (^ast  side  of  the  Verdigris  Kiver  the 
bottom  land  is  level  and  densely  wooded  with  cottonwood,  sycamore, 
oak,  elm,  ash,  pecan,  walnut,  and  hickory.  On  the  west  side  of  the 
river  the  land  is  broken  and  the  timber  is  oak,  elm,  and  hickory. 
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■  T.  22  N.^  B.  15  E.  —  Cottonwood,  sycamore,  elm,  ash,  and  other 
kinds  of  timber  are  found  along  the  Verdigris  River  and  Caney  Creek, 
oak  and  hickory  in  portions  of  the  higher  lands. 

T.  23  N.^  R.  15  E. — Wooded  in  the  southeast  corner;  the  timber 
consists  of  oak,  ash,  elm,  walnut,  pecan,  hickory,  s3^camore,  cottonwood, 
and  willow,  with  underbrush  of  same  and  briers  and  vines. 

T.  21^,  N.^  R.  15  E. — Scattering  elm,  ash,  and  different  species  of 
oak  and  hackberry  are  found  along  the  creeks. 

T.  21  N.^  R.  16  E. — This  township  is  divided  into  wooded  and  prairie 
land,  the  east  and  southern  portions  being  timbered  with  oak,  elm,  and 
hickory. 

T.  22  N.^  R.  16  E. — This  township  is  of  rolling  prairie,  except  in 
the  central  part  and  along  Dog  Creek,  which  contains  a  growth  of  oak, 
elm,  ash,  walnut,  pecan,  hickory,  sycamore,  cottonwood,  and  hackberr}^ 

T.  23  N.^  R.  16  E. — The  Verdigris  River  bottom  is  covered  with  a 
heavy  growth  of  pecan,  elm,  sycamore,  ash,  cottonwood,  hackberry, 
walnut,  and  maple,  together  with  a  dense  growth  of  underbrush. 

T.2Jf.]V.^  R.  16  E. — Ash,  elm,  cottonwood,  and  other  timber  are  to 
be  found  along  the  Verdigris  River  and  Talala  Creek. 

Townships  21-24  North,  Ranges  17-20  East. 

T.  21  N.^  R.  17  E. — There  is  very  little  timber  in  the  township,  and 
that  is  of  inferior  size  and  quality,  being  suitable  only  for  fuel. 

T.  22  W.^  R.  17  E. — This  township  is  three-fourths  wooded,  but  the 
timber  is  of  inferior  quality  and  lit  only  for  fuel. 

T.  23  iV,  R.  17  E. — The  southern  portions  and  some  parts  of  the 
western  and  northern  portions  of  this  township  are  thickly  covered 
with  timber,  mainly  oak  and  hickory,  and  occasionally  pecan  and 
walnut. 

T.  2Jf.  iV,  R.  17  E. — The  surface  of  this  township  is  rolling,  broken, 
and  wooded  in  the  western  portion.  The  timber  is  of  inferior  quality 
and  of  no  commercial  value. 

T.  21  N.^  R.  18  E. — All  but  the  eastern  portion  is  high,  rolling 
prairie,  broken  by  numerous  timbered  ridges.  In  the  northwest  cor- 
ner is  a  ridge  timbered  only  by  the  different  species  of  oak.  In  the 
creek  bottoms  all  over  the  township  elm,  ash,  and  hickory  are  found. 

T.  22  iV,  R.  18  E. — There  is  a  strip  of  timber  in  the  northern  and 
central  portions  ranging  in  width  from  i  mile  to  2  miles.  The  various 
oaks  and  hickory  are  the  only  varieties  found  in  the  strip. 

T.23  N.^  R.  18  E. — The  timber  is  oak,  elm,  hickory,  ash,  sycamore, 
and  hackberry.     The  creeks  have  narrow,  timbered  bottoms. 

T,  2Jf.  iV.,  R.  18  E. — This  township  is  composed  of  numerous  tim- 
bered ridges  in  the  northeast,  central,  and  extreme  southeast  portions, 
covered  with  different  species  of  oak. 
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T.  '21  3T.  /?.  19  K. — Tiiiil)(>r  is  of  ])oor  qualit}^  and  is  found  along 
the  crooks. 

T.  22  N..  Ii.  10  K. — Tho  only  tim))or  in  this  township  is  found  along 
the  ciHM'k  and  is  ('hi(»tiy  oak,  ohn,  walnut,  and  hickory,  with  dense 
underbrush  and  vines. 

T.  23  N.^  R.  19  E. — With  the  exception  of  the  extreme  northwest 
and  southeast  corners,  where  there  is  scattering  oak,  elm,  and  hickory 
timber,  this  township  is  made  up  of  gently  rolling  prairie. 

T.  2Ii,  iY.,  R.  19  E. — This  township  is  divided  between  prairie  and 
wooded  land,  ai)()ut  one-fourth  being  wooded.  The  western  portion  is 
hiph.  rolling  timbered  land,  the  different  species  of  oak  predominating. 

T.  21  N.^  R.  20  E. — About  one-half  wooded.  Timber  is  oak  and 
hickory;  along  the  river  bottoms  are  oak,  ash,  elm,  hickory,  pecan, 
hackberry,  locust,  and  cottonwood. 

T.  22  K.^  R.  20  E. — About  one-fourth  wooded.  Heavy  timber  is 
found  in  the  bottoms  of  this  township.  The  more  abundant  kinds  of 
trees  are  oak,  elm,  hickory,  maple,  walnut,  ash,  hackberry,  and  syca- 
more. The  trees  found  on  the  ridges  are  chiefly  oak,  hickory,  and 
black  locust,  and  are  small  and  of  little  commercial  value. 

T.  23  A^,  R.  20  E. — The  timber  in  this  township  consists  of  oak, 
elm,  ash,  hickory,  and  walnut,  principally  along  creeks. 

T.  2Ji,  A^,  R.  20  E. — About  one-half  wooded.  Along  Big  Cabin 
Creek  the  land  is  composed  of  low  broken  flint-stone  ridges,  covered 
with  oak,  hickory,  elm,  and  pecan.  Big  Cabin  Creek  has  a  narrow, 
timbered  bottom  on  either  side. 

Tow^NSHiPS  21-24  North,  Ranges  21-25  East. 

T.  21  N.^  R.  21  E. — The  timber  comprises  the  various  species  of 
oak,  and  pine,  elm,  ash,  and  hickor}^  of  poor  quality.  There  is  a  saw- 
mill in  section  15,  cutting  timber  for  local  use. 

T.  22  A^,  R.  21  E. — The  timber  on  the  ridges  consists  of  various 
species  of  oak,  and  pine  and  hickory  of  good  quality  and  size.  The 
timber  in  the  bottom  consists  of  elm,  ash,  and  walnut.  Aluch  walnut 
has  been  cut  and  shipped. 

T.  23  JV.,  R.  21  E. — All  the  land  south  of  the  river,  except  a  very 
small  portion  known  as  Lynch  Prairie,  is  rough,  broken,  and  hilly, 
and  covered  with  a  dense  growth  of  timber.  The  timber  is  of  good 
quality,  and  is  used  for  fuel  and  rough  building  purposes.  The  land 
on  the  north  side  of  the  river  in  the  bottom  is  heavily  timbered  and 
covered  with  dense  underbrush,  green  briers,  and  vines.  There  are 
three  islands  in  (irand  River  heavily  timbered. 

T.  24.  A^.,  R.  21  E. — This  township  is  about  one-fourth  covered 
with  oak,  hickory,  ehii,  ash,  and  walnut  timber  in  great  abundance 
and  of  a  flne  quality. 

7'.  21  A'.,  R.  22  E. — This  township  is  very  hilly  and  broken,  with 
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wooded  ridsfes.  Ash,  elm,  and  sycamore  grow  in  the  bottom  lands, 
and  oak  and  hickory  grow  on  the  uplands.  The  white  oak  which 
grows  here  is  of  fine  quality  and  of  fair  size. 

T,  22  W.^  R.  22  E. — The  township  abounds  in  post  oak,  red  oak, 
hickory,  white  oak,  pine,  sycamore,  and  elm  timber  of  good  quality. 

T.  23  JSf.,  JR.  22  E. — The  timber  of  the  township  is  composed  of 
elm,  ash,  hickory,  pecan,  walnut,  locust,  hackberry,  cottonwood,  syca- 
more, and  the  different  species  of  oak. 

T.  2i.  TV^,  R.  22  ^.—Nearly  all  wooded.  This  township  has  high 
timbered  ridges  in  the  southeast  and  gently  rolling  timbered  land  in 
the  southwestern  portion.  The  timber  of  the  township  consists  of 
elm,  ash,  pecan,  hickory,  hackberry,  walnut,  cedar,  sycamore,  cotton- 
wood,  various  species  of  oak,  and  underbrush. 

T.  21  iV\,  R.  23  E. — Timber  on  ridges  consists  of  oak  and  hickory, 
with  some  scattering  pine;  in  bottoms  of  oak,  elm,  ash,  pecan,  walnut, 
sycamore,  and  hickory. 

T.  22  IV.  ^  R.  23  E. — ^The  timber  on  the  ridges  consists  chiefly  of  the 
various  species  of  oak,  hickor}^  pine,  and  cedar,  of  good  qualit}^  In 
the  bottoms  excellent  walnut,  elm,  ash,  oak,  sycamore,  and  hackberry 
are  found. 

T.  23  iV^.,  R.  23  E. — The  timber  is  composed  principally  of  various 
species  of  oaks,  hickory,  and  elm,  with  some  walnut  and  ash  along  the 
creek  bottoms. 

T.  2Jf  W.,  R.  23  E. — Timber  along  river  is  oak,  elm,  hackberry, 
walnut,  hickory,  ash,  and  maple. 

T.  21  N.^  R.  2Ji.  E. — The  timber  is  composed  largely  of  hickory, 
pine,  and  the  different  species  of  oak,  sycamore,  elm,  ash,  cottonwood, 
and  pecan,  found  in  Spavinaw  River  bottom  and  along  the  banks 
of  Cloud  Creek.  There  is  a  sawmill  in  section  8,  on  the  bank  of  Cloud 
Creek. . 

T,  22  N..,  R.  2Jf,  E. — The  timber  in  this  township  consists  of  the 
different  species  of  oak,  hickory,  and  pine  along  the  ridges,  and  of 
oak,  ash,  elm,  sycamore,  and  hickory  in  the  bottoms. 

T.  23  N.^  R.  24^  E. — The  timber  of  the  township  is  nearly  all  com- 
posed of  various  species  of  oak  and  hickory.  Some  elm  and  sycamore 
are  found  in  the  creek  bottoms. 

T.  24,  i\".,  R  24^  E. — The  south  half  of  this  township  is  wooded. 

T.  21  iV^.,  R.  25  E. — The  ridges  and  canyons  of  this  township  are 
covered  with  a  dense  growth  of  various  species  of  oak  and  hickory 
timber,  and  in  the  bottoms  along  the  creeks  are  found  elm,  ash,  syca- 
more, and  walnut. 

T.  22  iV\,  R.  25  E. — More  than  one-half  of  the  township  is  wooded 
land,  covered  with  post  oak,  black  oak,  black-jack,  hickory,  and  some 
elm,  ash,  and  walnut  in  the  canyons  and  along  the  creeks.  The  timber 
in  the  bottoms  is  very  dense  and  some  of   it  is  large.     There  is   a 
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sawmill  locatinl  in  siM'tioii  82,  running'  steadily,  with  a  capacit}'  of 
a))()ut  .■).(><)()  t('('t  of  lunibtM'  a  day  and  furnishing-  employment  for  15 
or  L^o  men. 

T.  '2o  X..  R.  25  K. — This  township  is  eomposed  of  level,  gently 
rolling-,  and  broken  land,  which  is  nearly  all  covered  with  oak  and  hick- 
orv  timber.     The  timber  is  tit  onlv  for  feneino-  and  fuel. 

T.  2Jf  iV.,  R.  25  E. — The  southern  part  of  this  township  is  rolling 
and  br()k(Mi.  and  is  covered  with  a  heavy  growth  of  oak,  elm,  and 
hickory  timber.  The  thnber  in  the  southern  part  is  oak  and  hickory 
of  an  infcM'ior  character.  Oak,  elm,  s3^camore,  ash,  hickory,  and  per- 
simmon are  found  along  the  creeks,  and  are  of  fairly  good  quality. 

Townships  25-29  North,  Ranges  12-ir)  East. 

T.  25  .N.^  R.  12  E. — Caney  Creek  runs  across  the  northeastern 
corner  of  the  township,  and  has  a  narrow,  fertile  bottom,  which  is 
timbered  with  oak,  elm,  cotton  wood,  and  sycamore.  The  remainder 
of  the  township,  which  is  fractional,  is  broken,  generally  wooded  land, 
the  timber  consisting  of  oak,  elm,  and  hickory. 

T.  26  iV^.,  R.  12  E. — The  southern  part  of  this  fractional  township 
is  mountainous  and  timbered  with  small  oak  and  hickory.  Timber  in 
northern  part  consists  of  oak,  ash,  elm,  pecan,  hickor^^,  cottonwood, 
and  sycamore. 

T.  27  iV!,  R.  12  E. — A  high  range  runs  through  the  western  part 
of  this  fractional  township,  which  is  timbered  with  oak,  elm,  and  hick- 
ory. Caney  Creek  flows  through  the  eastern  part.  Its  bottom  land  is 
fertile  and  timbered  with  oak,  elm,  cottonwood,  pecan,  sycamore, 
walnut,  and  hickory. 

T.  28  iV^.,  R.  12  E. — Oak,  hickory,  elm,  and  cottonwood  timber  is 
found  along  Cane}"  Creek,  in  the  southwest  part. 

T.  29  iV.,  R.  12  E—^o  timber  in  this  township. 

T.  25  iV^,  R.  IS  E. — The  timber  consists  of  oak,  ash,  elm,  hickor}^, 
walnut,  pecan,  sycamore,  and  cottonwood  along  the  creek  bottoms. 

T.  26  N.^  R.  13  E. — The  timber  along  Caney  Creek  and  its  tribu- 
taries consists  of  oak,  ash,  elm,  hickory,  pecan,  walnut,  box  elder, 
maple,  and  sycamore. 

T.  27  N,^  R.  13  E. — The  timber  along  Caney  Creek  and  its  tribu- 
taries— Little  Caney,  Coon,  and  Fourmile  creeks — consists  of  oak,  elm, 
hickory,  walnut,  pecan,  cottonwood,  and  sycamore. 

2\  28  TV.,  R.  13  E. — Oak,  ash,  elm,  walnut,  and  other  kinds  of  tim- 
ber are  found  along  the  creeks. 

T.  29  N.^  R.  13  E. — The  only  tim})er  in  this  township  is  along  the 
water  courses,  consisting  of  oak,  elm,  walimt,  sycamore,  and  hickory-. 

2\  25  N.^  R.  IJf.  E. — ^V\)oded  only  along  water  courses. 

T.  26  N.^  R.  IJi-  E. — Hogshooter  Creek  flows  through  the  western 
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part  of  this  township,  and  along  its  banks  grow  oak,  ehn,  ash,  pecan, 
hickory,  wahiut,  and  sycamore  timber. 

T.  '27  N..  E.  llf.  E. — ^On  the  ridges  the  timber  is  scattering  and 
nearly  all  small,  consisting  of  oak,  hickory,  elm,  pecan,  and  persimmon. 

T.  28  ]S^.,  R.  lit,  E. — In  sections  T,  8,  9,  10,  and  19  there  are  ridges 
and  mounds  covered  with  scattering  scrub  oak  timber,  and  some  tim- 
ber is  found  along  the  creeks  and  branches. 

T.  29  iV\,  R.  Llf.  E. — Partl}^  wooded  in  the  eastern  portion. 

T.  25  3^,  R.  lo  E. — Very  little  timber  found  in  this  township. 

T.  26  N.,  R.  13  E. — Elm,  oak,  and  hickory  timber  is  found  on  the 
banks  of  creeks. 

T.  27  1^.^  R.  15  E. — Scattering  oak,  elm,  ash,  hickory,  and  pecan 
timber  is  fou  id  along  the  creek  bottoms. 

T.  28  iV!,  R.  15  E. — The  northwestern  portion  of  this  township  is 
very  well  timbered  with  hickory  and  the  various  species  of  oak;  also 
scattering  elm  and  hackberry  is  found  in  the  creek  bottoms. 

T.  29  iV!,  R.  15  E. — The  timber  in  the  eastern  portion  of  this 
township  is  elm,  scrub  oak,  and  sycamore,  found  along  creeks  and 
branches.  In  the  western  portion  are  oak,  hickory,  walnut,  and  dense 
undergrowth. 

T.  25  j)f.,  R.  16  E. — The  bottom  lands  of  this  township  are  heayil}^ 
timbered  with  oak,  elm,  hickory,  cottonwood,  sycamore,  and  walnut. 

T.  26  N.^  R.  16  E. — Oak,  ash,  elm,  and  scattering  w^alnut  are  found 
along  the  Verdigris  Riyer. 

T.  27  N.^  R.  16  E. — The  Verdigris  Riyer  bottom  is  covered  with  a 
heavy  growth  of  elm,  pecan,  ash,  sycamore,  hackberry,  walnut,  and 
cottonwood,  together  with  a  dense  growth  of  underbrush. 

T.  28  N.^  R.  16  E. — The  large  river  bottoms  are  covered  with  a 
heavy  growth  of  oak,  hickory,  elm,  walnut,  pecan,  box  elder,  maple, 
and  sj^camore  timber. 

T.  29  JV.,  R.  16  E. — The  timber  is  oak,  elm,  hickor}^  ash,  pecan, 
hackberry,  cottonwood,  and  sycamore. 

Townships  25-29  North,  Ranges  17-20  East. 

T.  25  N.^  R.  17  E. — The  timber  consists  of  species  of  oak,  ash,  wal- 
nut, hickory,  elm,  cottonwood,  sycamore,  and  pecan,  mostly  along  the 
streams. 

7\  26  ^V,  R.  17  E. — The  township  is  divided  into  one-fourth  wooded 
and  three-fourths  prairie  land. 

T.  27  N.^  R.  17  E. — Big  and  Coal  creeks  have  narrow  bottoms  and 
dense  timl)er  of  oak,  elm,  hickory,  ash,  walnut,  pecan,  hack))erry, 
sycamore,  and  cottonwood. 

T.  28  N.,  R.  17  E. — Oak,  elm,  sycamore,  hickory,  and  cedar  timber, 
with  thick  underbrush,  is  found  along  the  creeks  and  branches. 
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T.  20  .\. .  li.  17  K. — TiinlH'T,  consistiiio-  of  elm,  oak,  jind  ush,  is 
scarro  and  foiiiul  only  on  the  ))()rdors  of  streams,  in  the  southeastern 
and  extreme  western  ])ortions  of  the  townshi}). 

T.  '25  K.,  li.  18  K.  —  Largely  rollino-  j)rairie  hind,  with  a  few  wooded 
hills.  In  the  soutliern  })ortions  and  in  the  creek  bottoms,  oak,  elm, 
and  hiekory  are  found. 

T.  JO  X.^  12.  18  K—X  belt  of  oak,  hiekory,  ehn,  and  sycamore 
timber  is  found  on  Lii»htnino-  Creek. 

T.  J7  X.,  li.  18  E. — Elm,  oak,  walnut,  and  sycamore  timber  is  found 
alono-  the  creeks  and  l)ranches  in  this  township. 

T.  28  i\^,  R.  18  E. — The  banks  of  some  of  the  streams  are  skirted, 
with  timber  consisting  of  oak,  elm,  ash,  hickory,  walnut,  and  hackberry. 

T.  29  X.s  R'  18  E. — Timber  is  not  very  abundant  and  is  found  only 
on  the  borders  of  the  streams,  particularly  in  the  southern  half  of  the 
township.  It  consists  of  oak,  elm,  hickory,  sycamore,  ash,  hackberr}^ 
and  Cottonwood. 

T.  25  iV!,  R.  19  E. — This  township  is  nearly  all  rolling  prairie, 
except  timbered  ridges  in  the  southwestern  and  broken  land  in  the 
north-central  parts  and  a  narrow  timbered  bottom  along  Pawpaw  and 
Pecan  creeks. 

T.  26  iY!,  R.  19  E. — Scattering  timber  of  oak,  elm,  walnut,  and 
hickory  along  the  creeks. 

T.  27  N.,  R.  19  E—l^o  timber  in  this  township. 

T.  28  iV^,  R.  19  E. — In  the  northwestern  and  northeastern  parts 
some  oak,  elm,  hickory,  and  hackberry  timber  is  found. 

T.  29  X.^  R.  19  E. — Along  Cabin  Creek,  in  the  southeastern  part 
of  the  township,  is  to  be  found  some  timber,  consisting  of  species  of 
oak,  hickory,  and  eim. 

T.  25  iV^.,  R.  20  E. — Along  the  streams  are  found  many  kinds  of 
timber,  the  most  prominent  varieties  being  oak,  hickorj^,  ash,  elm, 
pecan,  sycamore,  hackberry,  and  cotton  wood.  The  hills  of  sections 
5  and  6  are  covered  with  black-jack  and  post  oak. 

T.  26  iV^,  R.  20  E. — Ash,  oak,  elm,  walnut,  and  other  kinds  of 
timber  are  found  along  Big  Cabin  Creek. 

T.  27  N.^  R.  20  E. — There  is  timber  in  the  southeastern  corner  and 
a  strip  of  timber  along  Big  Cal)in  Creek,  consisting  of  oak,  ash,  elm, 
hickory,  pecan,  hackberry,  sycamore,  and  maple. 

T.  28  N..^  R.  20  E. — The  only  timbered  land  in  this  township  is  in 
the  western  and  northwestern  portions  and  along  Big  Cabin  Creek. 
The  timber  is  oak,  hickory,  ash,  elm,  cottonwood,  sycamore,  walnut, 
and  pecan.     Most  of  it  is  small  and  of  little  value  commercially. 

T.  29  N.^  R.  20  K. — This  township  is  rolling  prairie,  except  narrow 
strips  of  tim})er  along  either  side  of  Russcdl  Creek,  consisting  of  oak, 
elm,  ash,  and  sycamore  of  little  value  connnercially. 
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Townships  25-29  North,  Kanges  21-25  East. 

T.  '25  N.^  R.  21  E. — This  township  is  rolling  prairie  land,  except  a 
narrow  strip  of  timbered  bottom  land  along  Little  Cabin  Creek.  The 
timber  is  composed  of  oak,  ash,  elm,  walnut,  and  sycamore. 

T.  26  N,^  R.  21  E. — Timber  along  banks  of  creeks  is  oak,  hickory, 
ash,  elm,  hackberry,  and  sycamore. 

T.  27  N.^  B.  21  E. — In  places  along  Little  Cabin  Creek  there  is 
timber,  such  as  oak,  ash,  elm,  and  hackberry. 

T.  28  N.^  R.  21  ^.^The  northeastern  part  of  this  township  is  very 
stony  and  broken,  and  is  covered  with  a  dense  growth  of  scrub  oak. 
Scattering  oak,  elm,  and  ash  timber  is  found  along  Cow  Creek. 

T.  29  N.^  B.  21  E. — The  timber  along  the  creeks  is  oak,  hickor}^, 
elm,  sycamore,  hackberry,  and  cottonwood. 

T.  25  N'.^  R.  22  E. — Along  the  banks  of  a  few  creeks  is  found  a 
scattering  growth  of  oak,  elm,  pecan,  and  walnut  timber. 

T,26N.,  R.  22  ^.— This  township  is  without  timber. 

T.  27  W.,  R.  22  ^.— This  township  is  timberless. 

T.28N.,  R.  22  ^.—Timber  is  found  along  the  Neosho  River. 

T,  29  iY.,  R.  22  ^.—Without  timber. 

T.  25  N.^  R.  23  E. — The  surface  is  divided  into  high,  rocky,  wooded, 
rolling  prairie,  and  river  bottom  land.  The  timbered  land  is  in 
the  northeast  and  the  southern  parts  of  the  township,  the  principal 
timber  being  black-jack.  The  timber  in  general  throughout  the  town- 
ship consists  of  oak,  ash,  cottonwood,  sycamore,  elm,  hickory,  walnut, 
hackberry,  dogwood,  and  some  scattering  pine  along  the  bluff  on  south 
side  of  river. 

T.  26  N.^  R.  23  E. — The  extreme  eastern  part  of  this  township  is 
very  rocky  and  broken,  and  is  covered  with  a  scrubby  growth  of  hick- 
ory and  oak  timber. 

T.  27  iV!,  R.  23  E, — This  township  is  divided  into  gently  rolling 
prairie  land  in  the  south  and  west,  and  rolling  and  level  timbered  land 
in  the  eastern  part.  Along  Grand  River,  where  the  land  is  not  in 
cultivation,  it  is  heavily  timbered  with  oak,  elm,  hickory,  sycamore, 
ash,  maple,  and  willow.  The  ridges  have  post  oak,  red  oak,  black- 
jack, and  hickory. 

T.  28  A",  R.  23  E. — This  fractional  township  is  covered  with  a 
dense  growth  of  heavy  timber,  briers,  and  underbrush.  The  timber 
consists  of  oak,  elm,  ash,  pecan,  maple,  sycamore,  and  cottonwood. 

T.  25  N.^  R.  2 If,  E. — The  part  cut  off  by  Grand  River  is  timbered 
with  oak  and  hickory.  The  southern  portion  is  principally  prairie, 
but  some  oak,  hickory,  and  hackberry  timber  is  found  along  Wolf 
Creek. 

T.  26  jV!,  R.  2Jf  E. — The  timber  is  oak,  locust,  elm,  ash,  hickory, 
and  pecan. 
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7. '27  A..  Ii.  //  A. — TimlxT  consists  of  0:1k.  elm,  hickory,  sycsunoi'o, 
uiul  cottomvoocl. 

1\  "25  y.,  Ii.  26  K. — Th(^  timber  is  scjittcrino-  oak,  hickory,  chn,  and 
wjihiiit. 

Townships  I-.^  South.  Hancks  1-4  Wkst. 

T.  1  .s. ,  Ji.  J  in — This  township  is  lociited  in  a  range  of  hills, 
partly  timborod.  known  as  Arbuckle  Mountains.  The  northeastern 
part  of  the  toAvnship  is  heavily  tinibei-ed. 

T.  2  S.^  R.  1  IK— Along  the  banks  of  Spring  and  Hickory  creeks 
is  found  considerable  oak,  elm,  and  pecan  timber. 

T.  3  S.^  B.  1  W. — This  township  is  about  equally  divided  between 
cultivated  and  rolling  timbered  land. 

T.  Jf.  S.,  J2.  1  W. — This  township  is  mostly  timbered  land. 

T.  h  S.,  R.  1  W. — This  township  is  rolling  land,  covered  with  oak, 
elm,  and  hickory  tim])er,  a  considerable  portion  of  which  is  found 
along  Demijohn  and  Bull  creeks. 

T.  1  S.^  R.  2  W, — Oak,  elm,  pecan,  ash,  and  cottonwood  are  found 
along  the  creeks  and  in  the  western  portion. 

T.  2  S.^  R.  2  W. — Oak,  elm,  and  hickory  timber  is  found  over  two- 
thirds  of  the  area. 

T.  3  aV.,  R.  2  W. — This  township  is  rolling  and  nearly  all  timbered 
land.  The  principal  trees  are  oak,  elm,  ash,  hickory,  and  walnut, 
with  some  hackberry  and  cottonwood  on  the  creeks. 

T.  .^  aV.  ,  R.  2  W. — This  township  contains  rolling  wooded  land,  the 
timber  consisting  of  oak,  black-jack,  and  hickory,  and  along  the 
streams  cottonwood,  hackberry,  sycamore,  pecan,  and  elm. 

T.  C)  S.^  R.2  Tl^— This  township  contains  rolling  wooded  land,  the 
timber  consisting  of  oak,  elm,  black-jack,  and  hickory. 

T.  1  jS.,  R.  3  TT^— This  township  is  rolling  wooded  land.  There  is 
considerable  oak,  elm,  cottonwood,  dogwood,  walnut,  and  ash  timber 
along  Wild  Horse  Creek  and  other  streams. 

T.  2  S.^R  3  W. — This  township  is  slightly  rolling  and  for  the 
greater  part  is  timbered  with  post  oak  and  black-jack,  with  occasional 
elm  and  cottonwood  along  the  streams. 

T.  3  S.,  R.  3  Tl"!— This  township  is  nearly  all  timbered.  The  tim- 
ber in  the  bottoms  is  oak,  elm,  and  cottonwood.  The  remainder  of 
the  township  is  rolling  land,  timbered  with  oak  and  hickory. 

7'.  Jf.  aS'.,  R.  3  TF^— About  one-half  wooded.  The  timber  is  princi- 
pally oak,  with  some  elm  along  the  streams. 

7.  fj  A'.,  R.  3  IF. — About  one-half  wooded.  The  tinil)er  is  princi- 
pally oak,  with  some  elm  and  hackbeny  along  the  streams. 

7'.  /  X.,  7i.  Jf.  W. — This  township  is  rolling  w^ooded  land,  covered 
with  thick  undergrowth.  The  timber  consists  of  oak,  elm,  and  ash, 
with  some  cottonwood  and  walnut  along  the  ci"(^eks  and  branches. 

7\  2  A'.,  R.  4.  W. — This  area  is  n(Mirly  all  rolling  Avooded  land. 
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T.  3  S.^  R,  If-  W. — This  township  is  rolling  wooded  land,  with  the 
exception  of  some  prairie  in  the  southern  and  northwestern  parts. 

T.  If-  S..  H.  If  W. — The  only  timber  of  consequence  is  found  along" 
the  creeks  and  branches,  and  consists  of  oak,  elm,  walnut,  pecan, 
hickory,  hackberrv,  and  cottonwood. 

T.  5  xS'.,  R.  Jf-  W. — This  township  is  rolling  land.  The  principal 
trees,  which  are  found  along  streams,  are  oak,  elm,  ash,  hickory, 
walnut,  pecan,  hackberry,  and  cottonwood. 

Tow^xsHiPS  1-5  South,  Ranges  5-8  West. 

T.  1  S.^  B.  5  ^y. — About  two-thirds  wooded.  The  timber  of  the 
uplands  is  oak,  while  that  of  the  bottoms  is  elm,  pecan,  and  walnut. 

T.  '2  aS'.,  B.  5  W. — The  northern  half  is  wooded.  Oak,  elm,  pecan, 
walnut,  and  cottonw^ood  timber  is  found  along  the  creeks. 

T.  3  S.^  JR.  5  W. — Elm,  oak,  cottonwood,  w^alnut,  and  pecan  timber 
is  found  along  Pike,  Mountain,  and  Negro  creeks  and  Willow  Branch 
and  theii"  numerous  tributaries. 

T.  J{.  S.,  R.  5  ^y. — This  area  contains  rolling  prairie  land.  Timber 
is  found  along  Mud  and  Negro'creeks. 

T.  5  S.^  R.  5  W. — This  township  contains  rolling  prairie.  The  only 
timber,  consisting  of  oak,  elm,  ash,  and  pecan,  is  found  in  the  south- 
eastern part  of  the  township. 

T.  1  S.^  R.  6  W. — The  southern  portion  of  this  township  is  rough, 
and  is  timbered  w  ith  oak,  cottonwood,  elm,  and  pecan  along  streams. 

T.  2  S.,  R,  6  W. — Oak,  elm,  and  pecan  timber  is  found  in  the  east- 
ern and  northern  parts  of  the  township. 

T.  3  8.^  R.  6  in — The  only  timber  found  is  along  the  streams. 

T.  If  S.^  R.  6  W. — There  is  but  little  tiniber.  Elm,  cottonwood, 
pecan,  ash,  hackberry,  and  chinaberr}^  are  found  on  West  Mud  Creek 
and  Crooked  Creek. 

T.  5  S.^  R.  6  W. — Oak,  elm,  and  pecan  are  found  along  West  Mud 
Creek.     There  is  no  other  timber  excepting  along  the  streams. 

T.  1  aS'.,  R.  7  W. — The  southern  part  of  the  township  is  timbered 
with  oak  and  with  scattering  elm,  hackberry,  cottonwood,  and  pecan. 
There  are  patches  of  oak  timber  along  the  base  line  on  the  north. 

T.  '2  S.^  R.  7  W. — This  township  is  prairie  in  the  southeast  and 
timbered  land  in  the  other  portions.  The  principal  timber  is  oak. 
The  branches  and  creeks  are  skirted  with  elm,  cottonw^ood,  pecan,  and 
hackberry. 

T.  3  S..  R.  7  W. — The  only  timber  is  found  in  the  northwest  corner. 

T.  If  S.^  R.  7  W. — All  the  creeks  are  skirted  with  a  growth  of  cot- 
tonwood, elm,  pecan,  hackberry,  and  ash  timber,  which  is  the  only 
timber  found  in  the  township. 

T.  5  S.^  R.  7  W. — -The  only  timber  is  found  in  the  western  potrion 
and  consists  of  oak,  elm,  hackberry,  hickory,  and  walnut. 
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7.  /  X.  Ii.  S  W. — TIk'I'c'  is  some  timlxT  in  this  small  fractional 
townshi]^. 

T.  '2  S.^  7?.  SW. — Nearly  one-half  of  this  fractional  township  is 
under  cultivation;  the  remainder  is  covered  with  a  growth  of  oak 
timber. 

T.  3  aS.  .  Ji.  (V  ir. — -This  fractional  township  is  almost  entirely  tim- 
bered land. 

T.  Jf  aS.,  R.  8  W. — Cow  Creek  is  skirted  with  cotton  wood,  elm,  hack- 
IxM'ry,  and  oak,  with  dense  growth  of  underbrush  and  vines. 

T.  5  S.^  R.  8  W. — The  timber  is  principally  oak,  with  some  scatter- 
ing elm  and  pecan. 

Townships  6-8  South,  Ranges  1-4  West. 

T.  6  S.,  R.  1  TT"— Timber,  consisting  of  oak,  hickory,  elm,  hack- 
berrv,  and  pecan,  covers  about  one-half  the  township. 

T.  7  S.^  R.  1  ir^About  one-half  the  land  is  timbered  with  oak, 
walnut,  ash,  elm,  pecan,  and  hickory.  The  timber  is  of  little  value 
commerciallv. 

T.  8  8.^  R.  1  W. — A  part  of  the  township  is  under  cultivation.  The 
remainder  is  covered  with  a  heavy  growth  of  oak,  elm,  ash,  hickor}^, 
pecan,  hackberry,  and  cotton  wood,  with  scattered  cedar  along  the  river. 

T.  6  S.^  R.  2  W. — -This  township  is  nearly  all  rolling  wooded  land, 
covered  with  oak  on  the  upland,  and  elm,  hickory,  walnut,  and  pecan 
along  the  creek  bottoms. 

T.  7  S.,  R.  2  W. — This  township  is  principally  rolling  wooded  land, 
covered  with  oak  and  hickor}^  timber. 

T.  8  S.,  R.  2  W. — This  township  contains  a  gently  rolling  surface 
which  is  covered  with  ash  and  hickory  timber.  A  strip  along  Red 
River  is  covered  with  oak,  elm,  pecan,  hickory,  willow,  hackberry,  and 
Cottonwood. 

T.  6  S.^  R.  3  W. — The  eastern  and  southern  portions  of  this  town- 
ship are  rolling  and  rough  and  contain  considerable  timber.  Oak, 
elm,  hickory,  pecan,  ash,  and  hackberry  timber  is  found  along  Mud 
Creek  and  Clear  Creek  and  the  numerous  branches. 

2\  7  S.^  R.  3  W. — This  township  is  nearly  all  timbered  land,  con- 
sisting of  oak,  elm,  and  hickory  on  the  uplands,  and  walnut,  pecan, 
ash,  Cottonwood,  and  hackberry  along  the  streams. 

2\  8  S.,  R.  3  W. — The  land  of  this  small  fractional  township  is  level 
bottom  and  is  covered  with  oak,  elm,  pecan,  hickory,  hackberry,  and 
Cottonwood  timber. 

T.  6  S.^  R.  Jf.  W. — Timber  consists  of  oak,  hickory,  cottonwood,  and 
box  elder. 

7\  7  /S'.,  R.  Jf  W. — The  principal  timber  of  the  upland  is  oak,  with  an 
addition  of  elm,  cottonwood,  pecan,  ash,  hackberr}",  and  willow  along 
the  river. 
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Townships  6-8  South,  Ranges  5-8  West. 

T.  6  S.^  R.  o  W. — This  township  is  rolling-  prairie,  with  some  tim- 
ber in  the  northeast  and  southeast  corners. 

T.7S.,E,5  TT"— Timbered  along  Red  River. 

T.  6  S.,  M.  6  W. — There  is  no  timber  except  on  Red  River  and  its 
branches. 

T.  7  aS'.,  M.  6  TF.— There  is  some  oak,  elm,  and  cotton  wood  timber 
bordering"  the  river. 

T.  8  S.^  B.  6  W. — Considerable  cottonwood  timber  is  found  along 
Red  River  and  Fleetwood  Creek. 

T.  6  8..,  R.  7  W. — There  is  some  elm  and  cottonwood  timber  on 
Red  River. 

T.  7  S..,  R.  7  W. — This  township  is  principally  prairie,  with  some 
brushy  black-jack  timber  in  the  southeastern  part.  Elm  and  cotton- 
wood timber  is  found  along  Red  River. 

T.  8  S.,  R.  7  W. — The  timber  along  Red  River  consists  of  elm, 
pecan,  cottonwood,  and  walnut. 

T.  6  S.^  R.  8  W. — There  is  some  black-jack  timber  in  the  north- 
eastern portion  of  section  1,  and  also  on  the  river  in  sections  25  and  26. 

Townships  1-4  North,  Ranges  1-4  West. 

T.  1  N.^  R.  1  Tr^A  large  portion  of  the  land  north  of  Wild  Horse 
Creek  is  covered  with  post-oak  runners.  The  remaining  portion  of 
the  creek  bottom  is  covered  with  briers,  dense  underbrush,  and  heavy 
timber. 

T.  2  JW^  R.  1  W. — The  extreme  eastern  and  western  portions  of  this 
township  are  timbered,  the  principal  varieties  being  oak,  hickory, 
elm,  dogwood,  and  pecan. 

T.  S  N..,  R.  IW. — The  timber  consists  of  the  different  species  of 
oak,  elm,  ash,  hackberry,  and  pecan,  of  no  commercial  value. 

T.  J^  N.^  R.  1  W. — There  is  considerable  timber  along  the  banks  of 
the  Washita  River,  Cheek  Creek,  and  the  numerous  streams,  consist- 
ing of  oak,  elm,  black-jack,  pecan,  walnut,  and  hackberry. 

T.  1  N.^  R.  ^Tl^— This  township  consists  generally  of  rolling  and 
level  land,  covered  with  oak.  elm,  pecan,  and  hickory  timber. 

T.  2  N..  R.  2W. — The  onlv  timber  found  is  on  the  creeks  and  con- 
sists  of  oak,  elm,  cottonwood,  and  pecan. 

T.  3  J\\^  R.  2  W. — The  timber  consists  of  the  various  species  of 
oak,  elm,  hackberry,  and  pecan. 

7\  If,  N.^  R.  ^  W. — The  Washita  Valley,  where  not  in  cultivation, 
is  covered  b}'  a  growth  of  oak,  ash,  elm,  pecan,  cottonwood,  and  hack- 
berry timber. 

T.  1  N.^  R.  o  W. — This  township  is  rolling  wooded  land,  almost 
entirely  covered  with  a  thick  growth  of  post-oak  runners.     The  timber 
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of  the  township  consists  of  hickory,  chii.  ash.  hackhci'i-y.  jind  the  dif- 
forcMit  spiH'ics  of  oak. 

2\  ^  N,^  R.  ■)  If^— This  township  consists  of  rolling-  timbered  land 
and  praii'ie  in  the  south  and  tahh'  hills  in  the  north.  Oak.  hickory, 
peean,  elm.  and  walnut  are  the  princi})al  trees. 

T.  ■}  .A'.,  Ii.  ■)  W. — Th(^  timber  of  the  township  consists  of  oak,  elm, 
hickory,  hackberry,  and  pecan. 

T.  .'4  X.,  R.  ')  in — The  timbei*  of  the  township  consists  of  oak,  elm, 
ash,  sycamore,  dogwood,  cottonwood,  and  hickory,  with  thick  growth 
of  briers  along  the  river. 

r.  1  ^\\,  R.  -^  W. — The  southeastern  half  of  this  township  is  rolling 
timb(U'ed  land,  Avhile  the  balance  is  prairie.  The  timber  consists  of 
elm,  ash,  walimt,  hickor}^,  cottonwood  and  the  dili'erent  species  of 
oak. 

T.  '2  X.^  R.  4  W. — Nearly  all  wooded.  The  principal  timber  con- 
sists of  the  different  species  of  oak,  with  some  pecan,  elm,  and  walnut 
on  the  streams. 

7:  3  7V\,  R.  J^  W. — The  tow^nship  is  nearly  all  rolling  wooded  land. 
The  timber  is  oak,  cottonwood,  elm,  ash,  hickory,  pecan,  mulberry, 
and  hackberry  in  the  bottoms,  and  on  the  rolling  land  it  consists  of 
oak,  hickory,  and  elm. 

7'.  ^iV^,  R.  J^  W. — Timber  on  river  and  creeks  is  oak,  elm,  and 
cottonwood. 

Tow^NSHiPS  1-4  North,  Ranges  5-8  West. 

7\  /  X^.^  R.  5  W. — The  central  and  northern  portions  are  gentW 
rolling  prairie  and  open  timbered  lands.  The  timber  consists  almost 
entirely  of  oak.  There  is  some  scattering  elm  and  cottonwood  found 
along  the  streams. 

T.  2  iY. ,  R.  5  W. — This  township  contains  bottom  land  and  high 
rolling  wooded  land.  The  timbered  land  is  sandy  and  has  a  thick 
growth  of  oak. 

T.  S  X.,  R.  0  W. — Oak,  (dm,  hickory,  and  pecan  timber  is  found 
throughout  the  township. 

I .  .'f.  iY.,  R.  5  ir. — This  township  is  high,  rolling  tim])ered  land. 

7'.  /  X,.  R.  6  W. — Two-thirds  wooded.  Oak,  hickory,  elm,  and 
cottonwood  are  found  along  streams. 

T.  %  iV.,  R.  6  W. — Considerable  tim})er  is  found  in  the  southern  por- 
tion of  the  township,  consisting  of  oak,  elm,  cottonwood,  and  box  ekler. 

T.  3  N.^  R.  G  ]V. — A  small  area  is  wooded.  Oak  is  the  j)rincipal 
timber,  f)ut  on  the  ci'ecdvs,  (dm  and  hacklxM'ry  are  also  found. 

7\  J^  X.,  R.  (')  \V. — This  townshi])  has  some  scattering  post  oak  along 
the  eastern  pail,  and  som(^  oak.  (dm,  and  cottonwood  on  the  streams, 
))ut  it  is  ])i"actically  all  ])raii"ie. 
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T.  1 N.^  R.7  W. — Nearly  all  wooded.  There  is  considerable  scrubby 
oak  timber  found  along  the  Cow  and  Wild  Horse  creeks  and  their 
branches;  also  elm,  ash,  and  hickory. 

T.  2  N.^  h.  7  W. — In  the  south  and  northwest  portions  of  this  town- 
ship, which  is  nearly  all  prairie,  elm,  cottonwood,  and  oak  timber  is 
found. 

T.  3  iV\,  ^.  7  IT^ — The  southeast  corner  of  this  township  is  covered 
with  scattering  black  oak  timber.  Along  Rush  Creek  and  the  princi- 
pal streams  occur  elm,  oak,  and  cottonwood. 

T.  Jf.  J^.,  R.  7  W. — Two-thirds  wooded.  Considerable  oak,  elm,  and 
cottonw^ood  timber  is  found  along  the  streams.  The  northern  portion 
of  this  township  is  very  rough  and  contains  considerable  timber. 

T.  1  N,^  R.  8  W. — Considerable  oak  timber  is  found  along  the 
streams  in  this  small  fractional  township. 

T,  '2  N.^  R.  8  W. — Oak  timber  is  to  be  found  along  the  streams  of 
this  fractional  township. 

TowNSHirs  5-8  North,  Ranges  1-4  West. 

T,  5  N.^  R.  1  IH— The  only  timber  found  is  along  the  creeks  and 
drains,  and  consists  of  oak,  elm,  pecan,  hackberry,  and  walnut, 

T.  6  N,^  R.  1  W, — The  timber  in  this  fractional  township  is  oak, 
elm,  walnut,  sycamore,  and  cottonwood  along  the  Canadian  River. 

T.  5  N.^  R.  2  W. — Timber  consists  of  cottonwood,  elm,  and  black- 
jack, and  scattering  pecan  in  the  bottoms  along  Finn  Creek  and  other 
streams. 

T.  6  N.^  R.  '2  W. — This  township  is  high  rolling  prairie,  cut  by 
deep,  timbered  ravines.  The  timber  consists  principally  of  oak,  elm, 
and  cottonwood. 

T.  7  N,^  R.  2  W. — Cottonwood  and  elm  are  found  along  Walnut 
Creek  and  the  numerous  other  streams. 

T.  8  N.^  R.  2  ^Y. — This  fractional  township  contains  rolling  and 
level  prairie  and  wooded  lands.  The  timber  is  cottonwood,  oak,  elm, 
walnut,  pecan,  and  willow. 

T.  5  N,^  R.  3  W. — There  is  considerable  timber  along  the  banks  of 
Criner  Creek,  consisting  of  elm,  cottonwood,  dogwood,  ash,  walnut, 
oak,  and  pecan. 

T.  6  iV\,  R.  3  W. — The  northwest  portion  of  the  township  is  covered 
with  scrubby  post-oak  and  black-jack  timber  of  very  little  value. 

T.  7  iV^.,  R.  3  W. — This  township  is  a  rolling  prairie,  broken  by 
deep  timbered  ravines.  The  timber  is  oak,  w^alnut,  pecan,  elm,  cot- 
tonwood, and  hackberry. 

T.  8  N'.^  R.  3  W. — With  the  exception  of  a  strip  along  Canadian 
River,  this  township  is  rolling  prairie.  There  is  a  scattering  growth 
of  timber  along  the  river,  consisting  of  elm,  ash,  cottonwood,  and 
willow. 
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7'.  -T  .\'. .  /i\  .'f  W. — Then*  aiv  u  few  piitchcs  of  scruh-oak  timber  in 
the  iioi'tliwrst  ]X)rtion  of  th(^  townsiii]).  The  piMneipil  timber  found 
aloiiii'  tlie  ereek.s  unci  di'ains  eonsists  of  oak.  (*hn,  ash,  and  cotton  wood. 

T.  6  aV..  /?.  .}  IT- This  townsliip  is  a])out  three-fourths  timl)er. 
Tht*  u})lan(ls  are  of  light,  sandy  soil,  covered  with  post  oak. 

T.  7  \..  Ii.  .'i  W. — The  entire  township  is  hioh,  rolling  land,  ncuirl}' 
all  covered  with  a  growth  of  scrub  post-oak  and  black-jack  timber. 

T.  S  X.,  Ii.  .'i  ]V. — The  western  portion  of  the  township  is  timbered 
with  scrul)l)y  and  scattering  black-jack.  There  is  considerable  timber 
along  Walnut  Creek,  and  its  numerous  branches,  consisting  of  elm, 
Cottonwood,  ash,  and  w^alnut. 

Tow^NSHiPS  5-8  North,  Ranges  5-T  West. 

T.  5  jV.^  R.  6  W. — The  Washita  River  bottom  is  level,  about  one 
half  under  cultivation.  The  remaining  portion  is  covered  with  elm, 
Avalnut,  Cottonwood,  dogwood,  and  oak  timber.  The  southwestern 
and  northwestern  portions  are  rolling  prairies,  with  a  few  groves  of 
post-oak  and  black-jack  timber.  Elm  and  cottonwood  are  found  on 
the  streams. 

T.  6  ]^.^  R.  f)  W. — This  township  is  rolling  and  nearly  all  timbered 
land.  The  soil  is  sandy  and  covered  with  post-oak  and  black-jack 
timber. 

T.  7  N.^  R.  5  in — About  one-half  of  this  township  is  covered  with 
post-oak  and  black-jack  timber.  The  timber  is  located  principally  in 
the  east  and  southeast  parts  of  the  township.  Post  oak,  black-jack, 
elm,  and  cottonwood  are  found  along  AValnut  and  on  East  and  West 
Winter  creeks. 

T.  8  i\\,  R.  5  W. — Timber  of  scattered  oak,  in  sections  25,  26,  35, 
and  36,  occurs  in  small  groves  only.  Some  cottonwood  and  elm  grow 
near  creeks. 

T.  5  N.^  R.  6  W. — There  are  several  small  streams  in  this  town- 
ship, along  the  banks  of  which  considerable  timber  is  found,  consist- 
ing of  elm,  oak,  cottonwood,  and  box  elder. 

T.  6  ]^.^  R.6  IF. — This  township  is,  for  the  most  part,  prairie,  except- 
ing heavy  timber,  brush,  and  undergrowth  which  grows  on  each  side 
of  tli(^  Washita  River,  with  a  width  of  about  a  quarter  of  a  mile. 

T.  7  iV^,  R,  6  ir— There  is  some  scattering  timber  found  along  the 
streams  and  bran(;hes,  consisting  of  elm,  pecan,  cottonwood,  redbud, 
nudberry,  and  hackberry. 

T.8  N.^R.6  W. — Timber  is  found  along  the  banks  of  creeks,  con- 
sisting of  cottonwood,  elm,  walnut,  and  redbud,  but  only  scattering. 

T.  5  JV.^  R.  7  W. — There  is  some  scrub  oak  timber  in  the  extreme 
southern  pai't  and  along  the  streams. 

T.  6  TV!,  R.  7  W. — The  only  timlxM-  found  is  along  Washita  and  Little 
Washita  rivers  and  the  numerous  streams,  and  consists  principally  of 
elm,  cottonwood,  and  walnut. 
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T.   7  ]Sf.,  B.  7  ir — The  only  timber  found  is  along-  the  river  and 
creeks,  and  consists  of  cottonwood,  elm,  and  hackberry. 
T.8  j\''.,E.7  TT;— Without  timber. 

Townships  9-10  North,  Ranges  3-7  West. 

T.  9  JSf.^  li.  SW. — The  timber  is  cottonwood  and  elm  along  the 
riyer. 

T.  9  JV.^  I^.  4^W. — There  is  a  strip  of  low  bottom  land,  about  one- 
fourth  to  three-fourths  of  a  mile  wide,  along  the  Canadian  Riyer. 
This  bottom  is  sandy  and  timbered  with  cottonwood.  The  western 
portion  of  the  township  is  rolling  and  timbered  with  scrubby  black- 
jack. 

T.  10  J^.^R.  ^  TH — This  township  contains  rolling  prairie  and  tim- 
bered land. 

T.  P  iV\,  i?. '5  TT\— The  eastern  portion  of  this  township  is  covered 
with  post-oak  and  black-jack  timber.  The  western  part  is  rolling 
prairie. 

T.  10  N.^  R.  5W. — The  timber  along  the  branches  of  the  Canadian 
Riyer  consists  of  oak  and  elm,  while  that  along  the  riyer  is  chiefly 
willow  and  cottonwood. 

T.  9  N.^  R.  6W. — There  is  no  timber  in  this  township. 

T.  10  N.^  R.  6  W. — The  land  is  high,  rolling  prairie,  with  scattering- 
timber,  consisting  of  cottonwood,  elm,  walnut,  and  willow,  along 
streams. 

T.  9  N.^  R.  7  ir — The  only  timber  in  the  township  is  found 
scattered  along  the  streams,  and  consists  of  oak,  elm,  and  cottonwood. 

T.  10  JV.^  R.  7W. — This  township  is  not  timbered. 

Townships  1-6  North,  Ranges  1-1  East. 

T.  1  ]Sf.,  R.  1  E. — About  one-quarter  of  the  township  is  prairie, 
the  remaining  portion  being  covered  with  oak  and  hickory  timber. 
Along  the  river  bottom  is  found  a  heavy  growth  of  walnut,  sycamore, 
cottonwood,  pecan,  elm,  ash,  and  hickory  of  little  value  commercially. 

T.  2  A^.,  R.  1  E. — About  one-half  of  this  valley  is  under  cultivation; 
the  remaining  portion  is  timbered  with  various  species  of  oak,  hickory, 
and  elm. 

T.  3  A\,  R,  1  E. — The  timber,  which  grows  principally  along 
streams,  is  of  little  value  commercially;  it  consists  of  oak,  elm,  syca- 
more, walnut,  and  pecan. 

T.  .!f  JV.^  R.  1  E. — About  three-fourths  of  the  township  is  prairie, 
while  the  remainder  is  covered  with  oak,  elm,  and  black-jack  timber, 
except  along  the  streams,  where  an  abundant  growth  of  walnut,  ash, 
pecan,  sycamore,  and  cottonwood  is  found. 

T.  5  JV.,  R.  1  E. — The  extreme  northern  and  southern  portions  of 
this  township  are  covered  with  timber,  consisting  of  oak,  ash,  hickory. 
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Cottonwood,  waliiiil.  and  pecan.  Tlic  land  along  the  Canadian  River 
is  \-crv  fertile  and  is  con  iTcd  w  itli  sycani()r(%  walnut,  ash,  jDecan.  and 
willow  tind)er,  with  (Umisi^  underbrush. 

T.  6  \..  Ii.  I  I\\  TindxM-  consists  of  cottonwood,  oak,  elm,  piH'an, 
and  Avillow. 

T.  I  \.,  A\  J  A'— A])out  one-fourth  of  the  township  is  tiin))ered, 
and  the  remainder  is  prairie. 

7.  J*  ^y.,  /i.  2  K. — About  one-half  is  timVjered,  and  the  remainder  is 
prairi(\     The  timber  consists  of  oak,  hickory,  elm,  and  pecan. 

7'.  4  X.,  R.  2  E. — The  north  and  west  portions  are  hioh,  rolling 
l)rairi(^:  the  I'cmainder  is  timbered  with  oak,  elm,  hickor}",  pecan,  ash, 
and  hackberrv. 

T.  Ji  J'..  R.  :i  h\ — Onl}^  that  portion  bordering  on  the  creeks  and 
branches  is  timbered;  the  balance  is  prairie.  Oak,  pecan,  elm,  ash, 
hickory,  and  walnut  are  found  in  the  bottoms. 

7'.  5  jS\^  R.  ^2  E. — The  timber,  which  is  found  on  streams,  is  oak, 
elm,  pecan,  sycamore,  and  cottonwood. 

T.  1  N.^  R.  S  E. — The  timber,  consisting  of  narrow  belts  along  the 
creeks  and  branches,  is  oak,  ash,  elm,  hickory,  and  pecan. 

T.  2  JSf.^  R.  3  E. — This  township  contains  principally  rolling  tim- 
bered land.  It  is  covered  with  various  species  of  oak,  elm,  and 
hickory. 

T.  3  j\\,  R.  3  E. — This  township  is  of  gently  rolling  surface,  nearly 
all  timbered  with  oak  and  elm. 

T.  Ji  iV\,  R.  3  E. — The  portions  bordering  the  creeks  and  In-anches 
are  timbered  with  oak,  ash,  elm,  pecan,  and  hickor}^  of  no  commercial 
value. 

1\  5  iY!,  R.  3  E. — About  one- fourth  of  the  township  is  prairie  and 
the  I'emainder  is  timbered.  Oak,  pecan,  wabmt,  elm,  and  hickor}^  of 
fair  quality  are  found  in  the  bottoms. 

T.  6  N.^  R.  3  E. — This  fractional  township  is  nearl}"  all  wooded. 

T.  1  W.^  R.  Jf  E. — ^In  places  scattering  oak,  elm,  pecan,  and  cotton- 
wood  are  found  along  the  creeks  and  branches. 

T.  2  A\,  R.  ,!f.  E. — About  nine  sections  in  the  northwestern  portion 
of  the  toW' nship  have  a  dense  growth  of  dwarfed  black-jack,  post  oak, 
red  oak,  and  hickory.  There  is  no  timber  in  the  township  of  any 
commercial  value. 

T.  3  N.^  R.  J^  E. — This  township  is  mostly  rolling  wooded  land. 
The  timber  consists  of  oak,  elm,  ash,  w^alnut,  pecan,  hickor3%  bois 
d'arc,  hackV)erry,  and  undergrowth. 

7\  Jf  lY.^  R.  J^  E. — This  township  is  nearly  all  rolling  prairie,  except 
the  extreme  eastern,  north(U*n,  and  northwestern  portions,  which  are 
covered  with  oak,  hickory,  and  black-jack  tinil)er. 

7\  f)  N..  R.  .}  7t^.— The  land  in  this  township  is  rolling  and  level, 
nearlv  all  coNcred  with  oak  and  liickoi'N'  limber,  lit  onlv  for  fuel. 

7\  0  A^.,  R.  Ji.  E.   -The  timber  is  oak,  elni.  willow,  and  cottonw-ood. 
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Townships  1-5  North,  Ranges  5-8  East. 

T.  1  N.^  R.  5  E. — The  timber,  which  consists  of  oak,  ebii,  hickory, 
and  pecan,  is  found  ak)ng-  Little  Bhie  Creek  and  other  streams  and  in 
sections  9,  10,  15,  and  16. 

T.  ^  N.^  R.  5  E. — The  timber,  wliich  consists  of  oak,  ebii,  hickory, 
ash,  pecan,  and  walnut,  is  scarce  and  is  found  only  along  the  creeks 
and  branches. 

T.  3  iY.,  R.  5  E. — The  southern  part  is  about  one-half  prairie  and 
one-half  timbered.  The  northern  part  is  nearly  all  timbered  with  oak 
and  hickory,  and  elm,  walnut,  and  ash,  along  the  streams. 

T.  ^  xV.,  R'  5  E. — This  township  contains  principally  rolling,  tim- 
bered land.  The  timber  is  principally  oak  and  hickory  and  is  found 
on  the  uplands  alone.  Elm,  ash,  oak,  hickory,  hackberr}^  and  pecan 
are  found  along  the  creeks. 

T.  5  N.^  R.  5  E.  {Chickamw  Nation). — Nearly  all  wooded;  the  tim- 
ber is  oak,  ash,  elm,  pecan,  hickory,  and  cottonwood. 

T.  IN.,  R.  6  ^.—Nearly  the  entire  township  is  prairie,  but  oak, 
elm,  ash,  hickory,  pecan,  and  sycamore  are  found  on  the  water 
courses. 

T.  ^  N.,  R.  6  E. — About  one-half  wooded;  the  timber  consists  of 
oak,  elm,  ash,  pecan,  walnut,  hickory,  sycamore,  hackberry,  and 
cottonwood. 

T.  3  N.,  R.  6  E. — About  one-half  wooded;  the  timber  consists  of 
oak,  elm,  ash,  pecan,  w^alnut,  hickor}^  sycamore,  and  hackberry. 

T.  Jf  JV.,  R.  6  E. — Two-thirds  wooded;  the  timber  consists  of  oak, 
elm,  ash,  pecan,  walnut,  hickory,  sycamore,  and  hackberry. 

T.  5  j\.,R.  6  E.  {Chickasaw  Nation). — This  township  consists  mostly 
of  rolling  surface,  nearly  all  of  which  is  heavily  timbered  with  oak,  ash, 
elm,  cedar,  sycamore,  pecan,  and  cottonwood. 

T.  1  N.,  R.  7  E. — About  one-half  wooded;  the  timber  consists  of 
oak,  hickory,  and  elm. 

T.  2  N,  R.  7  E. — Two-thirds  wooded.  Oak,  elm,  ash,  pecan,  and 
other  kinds  of  timber  are  found  throughout  the  township. 

T.  3  N..,  R.  7  E. — Two-thirds  wooded.  Oak,  elm,  and  hickory  are 
the  principal  kinds  of  timber.  Small  quantities  of  ash  and  walnut  are 
found,  which  are  of  no  commercial  value. 

T.  If  N,  R.  7  E. — Nearly  all  w^ooded.  Oak,  elm,  hickor}^,  and  ash 
are  the  principal  kinds  of  timber  found  throughout  the  township. 
Walnut  and  pecan  are  found,  but  are  scattering. 

T.  5  N.,  R.  7 E.  {Chick'asato  Nation). — This  township  contains  nearly 
all  rolling  wooded  land.  The  timber  is  ash,  oak,  elm,  walnut,  hickory, 
pecan,  sycamore,  cottonwood,  and  willow. 

T.  IN,  R.  8  E.  {CJiickasavj  Natioii). — Two-thirds  of  the  area  of 
this  fractional  township  is  wooded. 

T.  2  iY,  R.  8  E.  {Chickasaw  Nation). — This  fractional  township)  is 
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al)(>iit  oiK^-hall"  i-olliiii:-  wocxh^l  land.  TIk'  ])iMii('ipal  timlxM"  is  oak.  ash, 
elm.  hickorv,  and  waliiiit. 

7'.  I  X..  Ji.  S  h\  [Chickasaw  Nation). — This  fractional  township  is 
about  oni^-half  wooded. 

T.  If  \.,  li.  'V  h\  {( '/ticl'asaw  A^afion), — This  fractional  township  is 
rollin*:-  and  lunirly.  all  wooded  land.  The  principal  timber  is  oak  and 
hickory,  w4th  elm,  hackberry,  and  walnut  on  the  creeks. 

T.  o  jr.,  R.  8  E.  {Chickamw  Nation). — The  land  is  rollin<^  and 
wooded,  with  oak  and  hickory  timl)er,  except  in  the  bottom  lands  of 
the  Canadian  River,  which  are  covered  with  oak,  elm,  ash,  sycamore, 
and  walnut  timber. 

Townships  1-5  South,  Ranges  1-4  East. 

7.  /  S.^  R.  I  E. — The  timber  is  principally  along  the  creeks,  and 
consists  of  oak,  elm,  pecan,  and  hickory. 

T,  2  S.,  R.  1  E. — -The  timber,  which  is  found  along  the  creeks,  con- 
sists of  oak.  elm,  ash,  and  svcamore. 

T.  3  S.,  R.  1  E. — The  southern  portion  is  timbered  with  oak,  elm, 
pecan,  and  hickory.  The  northern  portion  contains  some  prairie,  with 
timber  principally  along  the  streams. 

T.  If,  S..,  R.  1  E. — The  timber  is  oak,  elm,  and  hickory. 

T.  5  S.,  R.  1  E. — The  timber  is  Y>i'incipally  oak,  elm,  and  hickory. 

T.  1  S..  R.  '2  E. — The  township  is  timbered  near  the  river  and  its 
branches:  about  one-fourth  is  prairie.  Oak,  sycamore,  cotton  wood, 
ash,  elm,  and  pecan  of  good  quality  are  found  in  the  bottoms. 

T.  2  S.^  R.  2  E. — Only  that  portion  of  the  township  along  the 
Washita  River  w^hich  is  not  under  cultivation  and  along  the  creeks  is 
timbered.  Oak,  pecan,  elm,  and  ash  are  found  in  the  bottoms,  while 
a  scattering  growth  of  oak  and  hickory  is  found  in  the  hills. 

T.  3  S.^  R.  2  E. — More  than  one-half  the  township  is  timbered.  The 
timber,  which  is  of  poor  quality,  consists  of  oak,  hickory,  and  elm. 

T.  Jf,  aS;,  R.  2  ^.— The  western  part  of  the  township  is  prairie,  while 
the  remainder,  which  is  not  in  cultivation,  is  covered  with  a  scrubby 
growth  of  oak  and  elm,  both  of  which  are  of  poor  quality. 

T.  5  8.^  R.  2  E. — About  two-thirds  of  the  township  is  wooded. 
The  tim})er,  consisting  of  oak.  hickory,  and  pecan,  is  of  fair  quality. 

1\  1  >S'. .  R.  .)  E. — One-third  of  the  township  is  well  timbered  with 
oak,  elm,  and  hickory.  Along  the  streams  is  found  an  abundant 
growth  of  walnut,  sycamore,  ash,  and  pecan  timber,  which  is  of  little 
value  connnercially. 

T.  %  8..,  R.  3  K. — Timber  grows  only  along  the  creeks  and  ])ranches 
in  this  township,  in  the  eastern  part.  Jn  the  western  and  mountainous 
part,  the  timber,  which  is  dense,  consists  of  oak,  elm,  and  hickory. 

T.  3  A'.,  R.  3  A'.  — The  land  in  the  Wiishita  Valley  is  covered  w^th  a 
dense  growth  of  oak,  elm,  ash,  walnut,  alder,  pecan,  hackberry,  and 
hickorv  timber,  with  underbrush  of  same. 
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T.  Jf  S.^  H.  3  E. — The  soil  is  light  and  sandy,  covered  with  a  dense 
growth  of  oak  and  hickory  timber,  with  undergrowth  of  same.  The 
timber  in  the  valleys  consists  of  oak,  ash,  elm,  hackberry,  hickory, 
s^xamore,  and  pecan,  with  dense  underbrush. 

T,  5  S.^  R.  3  E. — Nearly  all  timbered.  The  northeast  portion  of 
this  township  is  somewhat  rough  and  is  covered  with  a  dense  growth 
of  oak,  elm,  and  hickory  timber,  with  underbrush. 

T.  1  S.^  E.  Jf,  E. — The  township  is  nearly  all  prairie,  except  along 
the  streams,  which  are  skirted  with  oak  timber. 

T.  2  S.^  E.  Jf  E. — The  township  is  nearly  all  prairie,  except  along 
the  streams,  where  oak  and  pecan  timber  of  no  commercial  value  is 
found. 

T.  3  S.^  E.  Jf  E. — The  streams  are  nearly  all  skirted  with  timber 
and  there  is  some  timber  in  the  southwest  corner.  The  timber  is  oak, 
hickory,  and  elm  of  little  commercial  value. 

T.  Jf  aV.,  E.  4,  E. — The  timber  along  the  river  bottom  consists  of 
oak,  walnut,  pecan,  cottonwood,  and  elm,  none  of  which  is  of  com- 
mercial value. 

T.  5  S.^  R.  4  E. — The  timber,  covering  about  one-half  of  the  town- 
ship, consists  of  oak  and  hickory  of  little  value. 

Townships  6-9  South,  Ranges  1-4  East. 

T.  6  S.^  E.  1  E. — There  is  an  abundant  growth  of  oak,  elm,  and 
hickory  in  the  northern  and  central  portions  of  the  township,  while 
the  southern  part  is  prairie. 

T.  7  S.^  E.  1  E. — The  bottom  land  along  Red  River  is  heavily 
timbered. 

T.  8.  S.^  E.  1  E. — Considerable  oak,  elm,  cottonwood,  pecan,  ash, 
and  hickory  timber  is  found  throughout  the  township  and  along  Red 
River  and  its  numerous  branches. 

T.  9  S.^  E.  1  E. — This  township  is  low  and  fiat  and  heavily  wooded. 
The  timber  is  oak,  ash,  hackberry,  and  walnut. 

T.  6  S.^  E.  2  E. — There  is  considerable  oak,  elm,  hickory,  and  hack- 
berry timber  found  along  Anadarko  and  Hickory  Creek  and  their 
numerous  branches. 

T.  7  /tS'.,  E.  2  E. — Timber  in  this  township  is  principally  along  the 
northern  boundary,  and  consists  of  oak,  hackberry,  and  elm. 

T.  8  S.,  E.  2  E. — The  northwestern  portion  of  this  township  is 
prairie;  the  balance  is  covered  with  a  dense  growth  of  post  oak  and 
black-jack,  with  some  hickory. 

T.  9  S.,  R,  2  ^:— Nearlv  all  wooded. 

T.  10  S.^  E.  2  E. — The  timber  in  this  fractional  township  consists 
of  oak,  elm,  cottonwood,  pecan,  and  hickory. 

T.  6  S.^  R.  3  E. — Oak,  elm,  ash,  pecan,  and  hickory,  with  dense 
undergrowth,  are  found  in  nearly  all  parts  of  this  township. 

T.  7  S.^  E.  3  E. — The  surface  of  this  township  is  rolling  and  heavily 
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wooded  with  tin*  (»\('('])ti(>ii  of"  tlio  southwestern  portion,  which  is 
pniirio. 

T.  S  X.  R.  ■]  ^V. — A  (*onsid(M';il)h^  portion  of  this  townshij)  is  under 
cultivation.  Thjit  which  is  not  is  ^-enendly  covered  with  a  dense 
growth  of  scrul)  oak  jind  uncU'i-orowth  of  j^"reen  hri(M"s. 

7.  (J  S.,  H.  .'i  h\ — Tiic  (Mistern  sections  of  this  township  are  under 
cultivation;  the  remaining  portion  is  rolling  and  broken  wooded  land. 
The  tiui))er  is  of  poor  quality  and  consists  principally  of  oak  and  elm. 

I\  7  N. .  R.  ^  A\ — The  timber  consists  of  oak,  elm,  ash,  sycamore, 
and  Cottonwood. 

T.  8  xS\.  R.  ,{  K. — There  is  considerable  oak,  cottonwood,  elm,  jind 
cedar  timber  along  the  banks  of  lied  River. 

Townships  1-5  South,  Ranges  5-8  East. 

T.  1  aS'.,  R.  5  E. — The  timber  along  the  streams  consists  of  oak, 
elm,  ash,  walnut,  and  pecan  of  little  value  commercially. 

T.  '2  X.,  R.  5  E. — The  northwestern  portion  is  nearly  all  prairie, 
while  the  remainder  is  covered  with  oak,  elm,  pecan,  and  black-jack 
timber.  Rock  Creek  and  Pennington  Creek  are  timbered  with  syca- 
more, cottonwood,  ash,  pecan,  and  walnut. 

T.  S  8.^  R.  5  E. — About  two-thirds  of  this  township  is  wooded 
land.  The  timber  covering  the  township  consists  of  oak  and  elm, 
while  along  the  streams  are  found  oak,  elm,  ash,  sycamore,  and  walnut 
of  little  value  commercially^ 

T.  -4  8.^  R.  0  E. — The  timber  covering  nearly  all  of  the  township 
is  principally  oak  and  elm.  That  in  the  bottom  land  is  cotton w^ood, 
walnut,  ash,  hickorv,  and  svcamore  of  little  value  commerciallv. 

T.  5  S.^  R.  5  E. — The  greater  part  of  the  township  is  open  prairie, 
with  oak,  elm,  and  pecan  timber  along  the  streams  and  on  Glasses 
Creek,  which  drains  the  central  and  southeastern  portion. 

T.  1  S.^  R.  6  E. — Oak,  ash,  pecan,  hickory,  walnut,  sycamore,  cot- 
tonwood, and  bois  d^arc  are  found  along  the  creek  bottoms,  and  oak, 
hickory,  and  elm  on  the  uplands  along  the  eastern'  boundary.  There 
is  a  sawmill  in  section  12. 

T.^  aS'.,  R.  G  K. — About  one-fourth  of  the  township  is  wooded. 
The  timber  consists  of  oak,  ash,  hickory,  elm,  hackberry,  and  pecan, 
and  is  found  principally  along  the  creek  bottoms. 

T.  3  S,y  R.  G  E. — The  timber  is  oak,  hickor}^  and  elm  on  the 
uplands;    oak,   hickory,   elm,   sycamore,   ash,   and   hackberry   in   the 

bottoms. 

T.  Jf,  S.^  R.  G  ^.--The  southwestern  corner  of  the  township  is  roll- 
ing prairie;  nearl}^  all  of  the  remainder  is  wooded  land.  Oak,  pecan, 
hickory,  elm,  sycamore,  cottonwood,  bois  d'arc,  and  walnut  are  found 
along  the  Washita  River  jind  cr(H»ks. 

2\  fj    6\,  R.  G    E. — Only   that  poition    boidering  on  the   Washita 
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River  and  branches  are  timbered.  Oak,  elm,  ash.  hickory,  pecan,  and 
s^X'amore  are  found  and  are  of  good  quality. 

T.  1  S,^  R.7  E. — There  is  a  heavy  growth  of  timber  in  the  south- 
western portion,  consisting  of  oak,  elm,  ash,  pecan,  walnut,  bois  d'arc, 
hackberry,  and  hickory.  Most  of  the  water  courses  in  the  prairie 
portion  are  skirted  with  oak,  elm,  ash,  and  bois  d'arc  timber.  A 
sawmill  is  located  in  section  32. 

T,  ^  xS'.,  R.  7  E. — A  portion  of  this  township  is  rolling  prairie,  with 
scattered  timber.  The  northern  portion  is  broken  and  rolling,  wooded 
with  oak  and  hickor3^  Ash,  elm,  walnut,  hackberry,  and  bois  d'arc 
are  found  on  the  banks  of  Blue  River  and  the  creeks. 

T.  3.S.,  B.  7  E. — This  township  has  a  rolling  surface,  covered  with 
ash  and  hickor}^  timber.  Along  the  banks  of  Blue  River  are  found  ash, 
elm,  walnut,  sycamore,  hackberry,  cottonwood,  pecan,  and  bois  d'arc. 

T.  Jf  S.^  R.  7  E. — The  northern  portion  of  this  township  is  rolling, 
and  covered  with  oak  and  hickory  timber;  the  southwestern  portion 
is  low  bottom  land,  covered  with  a  dense  growth  of  ash,  elm,  oak, 
walnut,  pecan,  hickory,  hackberry,  locust,  and  bois  d'arc,  while  the 
southeastern  portion  is  not  timbered, 

T.  5  jS.,  R.  7  E. — Oak  and  hickory  are  found  on  creeks.  A  level 
bottom  is  found  on  the  Washita  River,  which  is  heavily  timbered  with 
oak,  elm,  pecan,  ash,  hickory,  hackberry,  sycamore,  cottonwood,  and 
bois  d'arc. 

T.  1  aS".,  R.  8  E.  {Chickasaw  Natioii). — This  township  is  partly  roll- 
ing timbered  land.  The  timber  consists  of  oak,  ash,  elm,  hickory,  and 
bois  d'arc. 

T.  '2  S.,  R.  8  E.  {Chickasaw  Nation). — This  township  is  high,  roll- 
ing land  with  a  scattering  growth  of  oak  and  elm  timber. 

T.  3  S.^  R.  8  E.  {Chickasaw  Wat  ion). — This  township  is  nearly  all 
wooded  land.     The  principal  timber  is  oak,  hickory,  and  elm. 

T.  4-  S.^  R.  8  E.  {Chickasaw  Nation). — The  central  portion  of  this 
township  is  level  bottom,  heavily  timbered  with  oak,  elm,  ash,  pecan, 
walnut,  hickory,  hackberry,  and  bois  d'arc.  The  northern  portion  is 
rolling  and  is  covered  with  oak  and  hickory. 

T.  5  aS.,  R.  8  E.  {Chickasaw  Natioii). — The  land  is  prairie,  with  nar- 
row belts  of  timber  along  the  streams.  The  principal  kinds  of  timber 
are  oak,  elm,  bois  d'arc,  ash,  hickory,  and  sycamore.  Only  the  bois 
d'arc  is  of  any  value  commercially. 

Townships   'o-^i   South,  Rangp:s  5-7   East;   Townships  6-9  South, 
Range  8  East;  Townships  8-10  South,  Ranges  9-11  East. 

T.  6  S.^  R.  BE. — The  onh'  timber  is  oak,  ash,  elm,  and  pecan, 
along  the  creeks. 

T.  7  8.^  R.  5  E. — This  tow^nship  is  rolling  timbered  land,  except  a 
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small  j)()rti()n  m  the  iioi'rlu'i'ii  half,  which  is  stony  prairie.     The  tim- 
ber is  oak.  elm.  and  hiekoi'v,  lit  only  for  fuel  and  fencing. 

T.  8  S.^  li.  o  K. — The  land  is  generally  rolling  and  level  and  covered 
with  a  dense  growth  of  oak,  elm,  and  hickory,  with  underl)rush. 

T.  6  S.^  R.  6  E. — Most  of  the  watercourses  are  timbered  wnth  oak, 
elm,  ash,  hickor}',  hackberry,  walnut,  pecan,  bois  d'arc,  sycamore, 
and  Cottonwood. 

T.  7  S.J  I?.  6  K. — Timber  is  oak,  elm,  cottonwood,  hickor}^  and 
svcamore. 

T.  8  8,,  Ji.  0  E. — Nearly  all  of  this  fractional  township  is  heavily 
timbered  with  a  dense  growth  of  oak,  elm,  ash,  walnut,  haw,  syca- 
more, cottonwood,  hickory,  and  pecan,  with  underbrush. 

T.  6  /S.,  jR.  7  E. — Timber,  consisting  of  oak,  elm,  and  hickory,  is 
found  over  nearly  all  the  township.  Ash,  cottonwood,  and  sycamore 
are  found  scattered  along  the  Washita  River  and  several  small  creeks. 

T.  7  aS".,  B.  7  E. — The  timber,  covering  three-fourths  of  the  town- 
ship, consists  of  oak,  ash,  elm,  hickory,  cottonwood,  and  sycamore. 
Cottonwood  and  sycamore  are  found  only  along  the  streams. 

T.  8  S.J  R.  7  E. — Timber  consists  of  oak,  elm,  and  hickory  on 
the  rolling  land  and  bois  d'arc,  ash,  walnut,  sycamore,  mulberry,  wil- 
low, and  pecan,  with  dense  growth  of  underbrush  and  briers,  on  the 
bottom  land. 

T.  6  S.J  R.  8  E.  {Chickasaw  Nation). — The  timber  consists  of  oak, 
elm,  hickory,  and  pecan. 

T.  7  S.J  R.  8  E.  {Vhickasa'w  Natio7i).—T\n\\)Qv  is  oak,  elm,  and 
hickory. 

T.  8  S.J  R.  8  E.  {Chickasaw  Nation). — Timber  consists  of  oak,  elm, 
ash,  and  hickory. 

T.  9  S.,  R.  8  E.  {Chickasaw  Nation). — The  timber  consists  of  oak, 
elm,  pecan,  hackberry,  hickory,  ash,  and  cottonwood. 

T.  8  S.J  R.  9  E. — A  portion  of  this  township  is  gently  rolling, 
wooded  land.  The  timber  is  principally  oak,  elm,  ash,  and  hickory, 
with  the  addition  of  sycamore  and  cottonwood  along  the  streams. 

T.  9  S.J  R.  9  E. — The  timber  is  oak,  ash,  elm,  hickory,  S3^camore, 
and  cottonwood. 

T.  10  S.J  R.  9  E. — The  timber  is  ash,  oak,  elm,  cottonwood,  svca- 
more, and  willow. 

T.  8  S.J  12.  10  E.  {Chickasaw  Nation). — This  fractional  township  is 
about  one-half  wooded. 

T.  9  S.J  R.  10  E. — The  timber  consists  of  oak,  elm,  cotton w^ood, 
sycamore,  and  bois  d'arc. 

7\  10  S.J  R.  10  E. — The  timber  in  this  small  fractional  tow^nship 
consists  of  oak,  ash,  elm,  sycamore,  cottonwood,  and  willows 

2\  8  S.J  E.  11  E. — This  fractional  township  is  nearly  all  wooded. 

T.  9  S.J  R.  11  E. — The  timber  is  hackberry,  hickory,  ash,  elm, 
cottonwood,  oak,  sycamore,  and  mullx^'i-y 
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TIMBER    CONDITIONS    OF   THE  PINE    REGION  OF 

MINNESOTA. 


By  H.  B.  Ayres. 


BOUISTDARIES. 

The  pine  lands  of  Minnesota,  as  indicated  by  the  earliest  surveys, 
extended  to  the  State  line  on  the  north  and  east,  while  southward 
they  merged  into  the  hardwood  "park  region"  along  the  southern 
lines  of  Pine  and  Kanabec  counties.  Thence  westward  the  irregular 
border  passed  near  Milaca,  Little  Falls,  and  Wadena  to  Frazer  City 
and  northward  to  the  western  extremities  of  Red  Lake  and  Lake  of 
the  Woods. 

8PECIES. 

The  trees  composing  this  forest  are: 

Species  found  in  pine  region  of  Minnesota. 

White  pine Pinus  strobus  Linn. 

Jack  pine Pinus  divaricata  ( Ait. )  Du  Mont  de  Cours. 

Norway  or  red  pine Pinus  resinosa  Ait. 

Tamarack Larix  laricina  ( Du  Roi )  Koch. 

White  cedar Thuja  occidentahs  Linn, 

Red  cedar Juniperus  virginiana  Linn. 

Black  spruce Picea  mariana  ( Mill. )  B.  S.  P. 

White  spruce Picea  canadensis  (Mill. )  B.  S.  P. 

Balsam Abies  balsamea  (Linn. )  Mill. 

Hemlock Tsuga  canadensis  (Linn. )  Carr. 

Aspen Populus  tremuloides  Michx. 

White  poplar Populus  grandidentata  Michx. 

Balm  of  Gilead Populus  balsamifera  Linn. 

AVhite  birch Betula  papyrifera  Marsh. 

Yellow  birch Betula  lutea  Michx.  f. 

Hard  maple Acer  saccharum  Marsh. 

Red  maple Acer  rubrum  Linn. 

White  maple Acer  saccharinum  Linn. 

Basswood Tilia  americana  Linn. 

Red  oak  Quercus  rubra  Linn. 

Burr  oak Quercus  macrocarpa  Michx. 

White  oak Quercus  alba  Linn.  • 

Scarlet  oak C^uercus  coccinea  Muenchh. 
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Black  a>li Fiaximis  nigra  Marsli. 

White  ash Fraxinus  aniericaiia  Linn. 

White  ehii Uhniis  auiericana  Linn. 

Rock  elm UlmuH  racemosa  Tiionian. 

Slipi)ery  elm UhnuH  })nbescens  Walt. 

Iitinwood Ostrya  virginiana  (]Mill. )  Koch. 

Ilackberry  ....    Celtis  occidentalis  Linn. 

Butternut Juglans  cinerea  Linn. 

Hickory  (pig  nut) Hicoria  minima  (Marsh. )  Britton. 

Black  cherry Prunus  serotina  Ehrh. 

TIMBER   TREES. 

The  trees  now  used  for  lumber  are,  in  ordc^r  of  the  amounts  cut: 

Timber  trees  in  pine  region  of  Minnesota. 

1.  White  pine.  5.  Jack  pine.  9.   Yellow  birch. 

2.  Norway  pine.  6.   White  elm.  10.  Hard  maple. 
8.  Burr  oak.  7.  Tamarack.  11.  White  poplar. 
4.  White  spruce.  8.  Basswood.  12.  Rock  elm. 

Of  these  twelve,  but  three,  white  pine,  Norway  pine,  and  burr  oak, 
have  been  of  commercial  importance. 

Tamarack  has  been  extensively  used  for  railway  ties.  Cedar  is  used 
in  large  quantity  for  poles,  posts,  and  ties.  A  small  amount  of  jack 
pine  is  cut  and  sold  with  Norway  pine  as  lumber  and  many  ties  are 
made  of  it  for  branch  railroads,  but  its  principal  use  is  for  fuel. 

Spruce  and  a  small  quantity  of  aspen  are  used  for  pulp. 

Yellow  birch,  hard  maple,  basswood,  ash,  etc.,  are  utilized  for  lum- 
ber when  accessible,  but  trees  suitable  for  lumber  are  nmch  scattered, 
and  until  recently  land  owners  or  buyers  have  paid  little  attention  to 
hardwood. 

Most  limibermen  have  ignored  everything  but  pine,  but  some  have 
estimated  it  in  cords  as  fuel. 

DISTRIBUTION. 

The  trees  have  their  preferences  as  to  soil,  subsoil,  and  exposure, 
})ut  there  is  so  little  difference  in  large  ai'eas  and  so  much  variety  on 
almost  every  40-acre  tract  that,  excepting  the  larger  tracts  of  sandy 
lands  and  muskegs,  the  classes  are  so  intermingled  that  they  can  not 
be  differentiated  on  a  map. 

White  pine,  like  all  other  trees,  grows  best  in  deep,  porous,  moist, 
fertile  soil,  and  in  this  I'egion  the  effect  of  the  climate  and  the  fires 
have  often  enabled  it  to  establish  itself  on  the  best  of  th<3  land  in  com- 
petition with  species  which  in  milder  climate  and  freedom  from  fires 
woidd  have  crowded  it  out. 

While  Norway  pine  and  jack  pine  enjoy  good  soil,  they  find  most 
faV'Orable   starting   places   on   sandy  and  graveih'   lands,  occasionally 
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iire -swept,  such  as  the  triangular  tract  of  whk*h  Sturgeon  Lake  is  the 
center  and  the  large  crescent-shaped  area  extending  from  Brainerd  to 
Red  Lake. 

Burr  oak  also  likes  a  porous  soil  and  is  found  as  a  timber  tree  on 
the  borders  of  the  pine  land  and  on  alluvial  banks  and  bottoms.  On 
shallow  soils,  with  hard  clay  subsoils,  this  species  becomes  a  scrub 
oak,  notably  on  the  bowlder  clays  west  of  Park  Rapids.  Basswood 
and  maple  are  found  on  the  very  best  uplands.  Yellow  birch,  red 
oak,  aspen,  white  birch,  and  others  are  found  on  the  medium  quality 
or  inferior  clav  lands.  Tamarack  thrives  on  the  loamy  borders  of 
swamps,  while  black  spruce  is  seldom  found  on  dry  land,  but  usually 
borders  and  reaches  out  slightly  upon  the  muskegs. 

Within  the  borders  indicated  the  only  natural  treeless  areas  are 
muskegs  or  swamps  and  the  few  small  prairie  openings  or  parks  in 
the  western  portion. 

t]xpla:n^atio:n^  of  map. 

A  A^ery  prominent  feature  of  the  Minnesota  pine  forest  is  its  variety. 
The  so-called  original  forest,  or  the  forest  found  by  the  earliest 
whites,  was  a  complicated  patchwork  of  kinds  and  conditions  due  to  a 
great  variety  of  surface  and  soil,  to  the  ceaseless  strife  between  the 
thirty-nine  species  of  trees  composing  it,  and  to  the  effect  of  ever- 
varying  hres.  Incidentally,  the  white  man  has  greatl}^  increased  this 
variety  of  conditions  by  cutting,  burning,  and  clearing. 

Some  of  the  lines  between  the  differing  classes  of  forest  are  sharp 
and  distinct,  but  most  of  them  are  indefinite.  Some  areas  of  each 
class  are  extensive,  but  many  of  them  are  very  small  and  irregular  in 
outline. 

To  make  a  map  showing  such  small  details  and  such  interlapping 
and  ])lending  areas  is  impractical,  not  only  because  of  the  impossibil- 
ity of  printing  such  a  map,  but  also  because  of  the  expense  of  col- 
lecting such  minute  data.  Furthermore  it  would  not  be  good  policy 
to  publish  a  statement  of  the  amounts  and  exact  locations  of  standing 
timber  which  timber  thieves  could  use.  Therefore  the  information 
collected  has  been  generalized  to  show  the  proportions  of  original 
forest  remaining,  the  approximate  amount  of  standing  pine  timber, 
the  areas  of  stump  land,  and  the  land  burned  before  cutting. 

In  presenting  this  information  on  the  map  the  principal  color  has 
been  used  to  represent  the  more  important  feature  of  the  forest  and 
the  subordinate  colors  to  show  as  nearly  as  possible  the  proportion  of 
the  classes  they  each  represent. 

For  example,  a  township  is  reported  as  cut  over,  with  10,000,000 
feet  of  pine  left.  This  township  is  colored  yellow  and  dotted  with 
green,  the  green  representing  not  the  exact  location  but  the  general 
proportion  of  standing  timber.     Again,  where  lines  in  the  forest  are 
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indcHnite,  and  chissos  blend  or  iiatunil  borders  fade  into  one  another, 
the  lines  nuisl  on  th(^  iniip  ])v  di-awn  shar])  in  order  to  print  them. 
Tlie  details  of  the  actual  condition  are  thus  lost,  ))ut  the  proportions 
ai'e  bcdieved  to  be  ai)proxiinately  correct. 

All  una\()idal)le  source  of  inaccuracy  lies  in  the  fact  that  some  of  the 
land  has  not  l)een  th()rout»hly  ex})l()red  and  estimated.  Some  thirty 
townships  are  vvt  unsurveved,  and  while  they  have  been  looked  over 
in  a  oeneral  wav  bvtimbermen,  the  estimates  do  not  coverall  the  land, 
and  are. intended  to  be  less  than  the  actual  cut  or  '\safe  estimates.*' 

Former  estimates  of  the  amount  of  pine-loj^'  timber  in  the  Stat(^  have 
been  small  for  the  same  reason.  The  amounts  stated  were  the  amounts 
known,  and  a  lar^e  discrepancy  often  occurred  in  making  allowance 
for  the  unexplored  areas.  It  is  quite  possible  that  the  present  esti- 
mate ma}^  prove  less  than  the  cut,  especiall}^  if  tires  are  effectuall}^ 
checked  and  natural  growth  be  permitted  to  increase  by  normal  annual 
accretions  the  size  of  the  trees  now  standing. 

ESTIMATES. 

In  making  up  the  present  estimate  it  was  found  that  the  county 
records  were  of  no  use,  but  were  rather  misleading,  with  the  few 
exceptions  where  special  assessments  had  been  made,  as  in  parts  of 
Itaska,  Hubbard,  and  Lake  counties.  Large  areas  were  found  assessed 
at  a  uniform  valuation,  ranging  from  Jfl  to  $3  per  acre,  whether  tim- 
bered or  stump  land,  pine,  hardwood,  or  open  bog. 

The  areas  assigned  to  assessors  are  often  so  large  that  it  is  impos- 
sible for  them  to  make  a  proper  estimate  of  timber  with  the  funds  set 
apart  for  their  remuneration. 

The  reports  of  lumbermen  and  pine-land  owners  have  been  equally 
unsatisfactor}^  for  several  reasons.  Their  lands  are  not  in  large,  con- 
tinuous tracts,  but  are  isolated  selected  40-acre  lots,  chosen  on  account 
of  the  pine  on  them  from  the  lands  vacant  or  purchasable  at  the  time. 
Being  picked  areas,  they  do  not  represent  the  average,  and  their  esti- 
mates can  apply  only  to  the  tracts  on  which  they  were  made. 

A  serious  difficult}^  was  due  to  the  great  number  of  small  holdings 
and  the  distant  residence  of  the  owners.  This,  combined  with  their 
business  reasons  for  not  making  known  the  amount  of  pine  on  their 
lands,  has  rendered  the  colh^ction  of  data  from  the  owners  impractical. 

The  most  satisfactor}^  class  of  information  has  been  that  furnished 
by  cruisers  who  have  estimated  standing  tim})er  or  looked  after  cut- 
ting in  their  several  regions.  The  estimates  obtained  from  them  have 
not  in  all  cases  been  a  summarj^  of  their  own  cruisings,  but  are  partly 
nmgh  estimates,  based  on  their  general  knowledge,  in  order  to  cover 
the  intermediate  ground  they  have  not  cruised. 

l'h(^  need  of  careful  estimates  and  a])j)raisals  by  township  assessors, 
in  order  to  levy  a  just  taxation  and  furnisli  accurate  knowhulge  of  the 
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forest,  is  keenly  felt  by  the  owners  and  other  taxpayers  as  well  as  by 
those  who  are  studying"  the  maintenance  of  the  forest. 

In  the  following"  table  the  attempt  is  made  to  show  approximately 
the  amount  of  forest  material  left  in  the  pine  region.  In  preparing  it 
especial  care  was  taken  to  avoid  making  estimates  on  an  imperfect 
basis,  such  as  applying  an  average  of  lands  held  by  one  person  (selected 
areas)  to  any  large  contiguous  area.  Openings,  swamps,  sapling  and 
hard-wood  tracts  must  be  averaged  with  these  selected  areas  to  secure 
a  fair  factor  for  the  whole  region. 

Table  showing  timber  remaining  in  pine  region  of  Minnesota. 


County. 


Cook 

Lake 

St.  Louis 

Itasca  

Beltrami  . . 

Norman 

Becker  

Ottertail 

AVadena 

Hubbard  . . 

Cass 

Crow  Wing 

Aitkin 

Carlton 

Pine 

Kanabec;  . . 
Millelacs  .. 
Morrison  . . 
Benton 

Total 


Log  timber  (million 

ft.B.M.). 

Pulp  wood  (thou- 
sand cords). 

Fuel  (thousand 
cords). 

White 
pine. 

Norway 
pine. 

Hard 
wood. 

Spruce. 

Aspen. 

Hard. 

1 
Soft. 

900 

100 

500 

500 

1,000 

5,000 

900 

1,400 

1,000 

500 

1,000 

3,000 

10,  000 

1,000 

3,440 

1,500 

650 

3,000 

8,200 

18,  000 

2,000 

1,500 

800 

400 

3,000 

8,000 

17,  000 

3,  000 

1,400 

500 

200 

1,000 

4,000 

8,000 

2,000 

50 

10 

5 

1 

100 

280 

20 

230 

50 

30 

5 

400 

2,000 

500 

3 

2 

80 

.5 

100 

800 

10 

6 

12 

10 

1 

50 

1,000 

10 

300 

350 

10 

1 

1,000 

1,000 

3,010 

850 

300 

100 

500 

2,000 

1,000 

5,  000 

40 

20 

20 

200 

2,000 

1,000 

3,000 

160 

40 

50 

1,000 

3,000 

10,  000 

1,000 

250 

50 

30 

70 

500 

2,000 

800 

450 

50 

30 

30 

400 

3,  000 

700 

70 

10 

10 

10 

200 

1,000 

200 

130 

20 

110 

5 

100 

1,000 

300 

10 

4 

45 

5 

130 

500 

800 

1 

1 

10 

2 

1,100 

11,190 

4,819 

2,780 

10,  328.  5 

34, 182 

73,  680 

24,  250 

In  comparison  with  the  estimate  of  standing  timber  made  by  the 
Minnesota  chief  tire  w^arden  in  his  annual  report  for  the  year  1896,  viz, 
white  and  Norway  pine,  20,666,475,000  feet  B.  M.,  the  present  esti- 
mate for  1891)  of  16,009,000,000  feet  B.  M.  is  less  by  4,257,475,000  feet 
B.  M.  This  difference  is  not  far  from  the  cut  of  the  intervening  years, 
and  as  these  two  estimates  were  made  independently  by  summing 
detailed  data  collected  by  extensive  canvass,  it  seems  that  the  amount 
of  standing  timber  has  been  learned  as  accurately  as  possible  by  the 


(;,s4 


FOKKST    KKSKKVES. 


iiu'thods  cniploycHl.  As  siigovstetl  el.sow bcre  in  this  article,  township 
as>ess()rs  might,  at  small  additional  cost  in  making  their  assessments, 
collect  such  data  and  make  our  kno\vledt>e  of  such  lands  nuich  more 
accurate.     The  estimate  would  thus  be  revised  with  each  assessment. 


CLiAlSSIFK  ATIOX  OF  FOIIKST  IjATs  J). 

'ilie  following  table  serves  to  show  the  general  condition  of  the  for- 
est with  ref(^rence  to  cutting  and  burning,  with  the  explanation  that 
about  IMi  per  cent  of  the  stump  lands  are  l)urned  and  that  much  of 
the  so-called  virgin  forest  has  been  burned  and  is  now  in  the  various 
stages  of  restocking.  Much  of  this  area  is  mere  brush,  and  some  of 
it  is  open  slough,  muskeg,  or  meadow,  which  it  has  been  impracticable 
to  separate. 

T^arge  areas  have  been  burned  over  and  large  amounts  of  log  tim- 
ber have  been  killed  and  lost,  of  which  there  is  no  record  and  no 
evidence.  The  fires  occurred  vears  ago  and  these  lands  are  now 
classed  as  cut  over,  because  the  timber  trees  that  sur^dved  have  since 
been  cut. 

Classification  afforest  land  in  pine  region  of  Minnesota. 


County. 

Original 
forest. 

Stump  lands. 

Known    to    have 
been  burned  be- 
fore cutting. 

Cook 

Lake 

Square  miles. 
1,277 
2,237 
2,  520 
3,744 
924 

Square  miles. 

4 

90 

1,810 

1,160 

400 

• 
Square  miles. 

240 

230 

2,232 

576 

2, 160 

144 

216 

Not  recorded. 

40 

324 

400 

Not  recorded. 

Not  recorded, 
a  14 

Not  recorded. 

Not  recorded. 

Not  recorded. 

Not  recorded. 

Not  recorded. 

St.  Louiy 

Itasca  

Beltrami 

Norman 

Becker  

Ottertail 

Wadena 

20 

108 

None. 

None. 

228 

504 

20 

70 

55 

63 

20 

82 

10 

None. 

430 

260 

400 

500 

1,260 

1,080 

1,800 

790 

1,000 

580 

280 

400 

40 

Hubbard 

Cass 

Crow  Wing 

Aitkin  

Carlton 

Pine 

Kanabec 

:Millelacs 

Morrison 

B(aiton 

Total 

11, 882 

12,684 

a  Parti  V  I'ccorded. 


AYKEs.j  PINE    REGION    OF    MINNESOTA.  685 

FOREST  HISTORY. 

Where  undisturbed  In^  cutting,  the  forest  of  to-day  differs  from  that 
of  a  hundred  3^ears  ago  only  as  affected  direct!}^  or  indirectly  by  tire. 
The  oldest  woods  are  fire  scattered,  especially  where  composed  of 
young  or  middle-aged  pine,  having  large  trees  scattered  among  it. 
These  large  trees  have  almost  invariably  been  marked  by  fire  at  a  date 
older  than  the  younger  portion  of  the  forest. 

In  the  so-called  oriiifinal  forest  the  scarred  veterans  of  old  lires 
standing  high  above  the  common  woods  form  a  prominent  feature  of 
the  landscape. 

Only  a  portion  of  the  old  burns  were  restocked  with  pine,  however, 
for  large  areas  severely  burned  and  without  seed  trees  were  occupied 
by  aspen  and  birch  and  are  as  yet  very  scantily  timbered. 

FIRES. 

Thus  it  is  seen  that  fires  are  not  a  novelty  in  these  old  woods,  but 
have  for  hundreds  of  years  been  a  prominent  factor  in  their  history. 
The  coming  of  the  whites  and  the  general  distribution  of  trappers 
and  ' '  couriers  du  bois  "  through  the  woods  by  the  Hudson  Bay  Com- 
pany and  the  American  Fur  Compan}^  100  to  140  years  ago  seem  to 
have  been  prolific  of  tires,  for  a  very  large  proportion  of  the  trees  of 
the  older  uniform  forests  are  100  to  140  years  of  age,  and  must  have 
started  during  that  period.  Later  fires,  especiall}^  those  of  1840  north 
of  Red  Lake,  those  of  1860  and  1878  northeast  of  Tower,  and  the  gen- 
eral fire  of  1894,  have  been  very  destructive,  and  since  lumbering  began 
large  areas  untouched  by  the  ax  have  been  reduced  by  fire  to  brush 
land,  on  which  stubs  and  stumps  of  the  former  forest  are  abundant. 

In  the  Seventh  Annual  Report  of  the  Geological  and  Natural 
History  Survey  of  Minnesota,  Prof.  N.  H.  Winchell  says: 

During  the  season  [1878]  all  parties  connected  with,  the  survey  have  had  occasion 
to  note  the  frequent  and  wanton  destruction  of  the  native  forests  by  fire.  It  is  esti- 
mated that  annually  ten  times  as  much  pine  is  destroyed  in  the  State  as  is  cut  by  ail 
the  mills.  A  large  part  of  the  triangle  north  of  Lake  Superior  has  been  thus  dev- 
astated.    The  State  has  lost  in  this  way  more  than  as  much  pine  as  now  remains. 

On  the  western  border  of  the  pine  forest  from  Red  Lake  to  Becker 
County  and  southeastward  to  Brainerd,  fires  have  been  frequent  and 
severe.  In  this  region  pine  is  usually  found  in  clumps  that  have 
escaped  the  killing  fires.  The  trees  in  these  clumps  are  scorched  and 
partly  killed,  while  the  intermediate  areas  are  open  and  brushy,  with 
many  remains  of  large  pine  trees.  The  amount  of  pine  log  timbei 
lost  bv  these  fires  has  been  enormous,  even  within  the  memorv  of 
lumbermen.  Where  accessible,  much  of  the  log  timber  can  be  used 
immediately  after  l^eing  killed  by  fire,  but  in  remote  and  undeveloped 
territory  losses  have  been  very  heavy,  as  the  timber  killed  has  neces- 
sarily been  wasted.     Only  a  small  proportion  of  such  losses  has  been 
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o>-liin:U(Ml  or  nn'ordtnl.  hut  the  t'ollowiiio-   notes   illustrate  some  of  the 
daniai:"e: 

Damage  from  fire  in  pine  regi(m  of  Minnesota. 


Date. 

Locality. 

Killed. 

Feet  B.  M. 

1889 

T.  144  N..R.89  W... 

25,  000,  (XK) 

9,  600,  000 

55,  740,  000 

1894 

T.  148  N. 
T.  149  N. 

,R.38  W... 
R.38  AV... 

1894 

Various  lires 

T.  143N., 
T.  145N., 

R.37  W... 
R.38  W... 

105, 000,  000 
10,  000,  000 

Do 

Do 

T.  144N., 

R.37  W... 

165,  000,  000 

Do 

T.  145  N. 

R.37  W... 

55,  000,  000 

Do 

T.  146  N. 

R.37  W... 

97,  000,  000 

Do 

T. 146  N. 

T.  144  N. 

R.38  AV... 
R.31  W... 

25,  000,  000 
122,  000,  000 

Do 

Do 

T. 144  N. 

R.32  W... 

22,  000,  000 

Do 

T. 144  N. 

R.30W... 

70,  000,  000 

Do 

T.  144  N. 

R.29  W... 

45,  000,  000 

Do 

T.  144  N. 

R.27  W... 

90,  000,  000 

In  these  14  townships  there  has  been  a  known  loss  of  836  million  feet, 
which  to-da}"  would  have  been  worth  on  the  stump  $3,344,000,  or  an 
average  of  some  $240,000  to  each  township. 

Fires  have  been  very  destructive  in  the  northern  part  of  the  State 
also.  A  large  proportion  of  the  area  north  of  Red  Lake  and  eastward 
to  Lake  Superior  (several  thousand  square  miles)  has  been  reduced  to 
brush  land,  and  several  thousand  acres  are  now  bare  rock  on  which 
dead  stubs  and  partly  burned  roots  show  that  timber  once  grew.  The 
areas  burned  over,  killing  the  timber  before  cutting,  are  now  undeter- 
minable. Those  now  known  and  shown  on  the  map  are  but  a  fraction 
of  the  whole.  The  area  of  these  amounts  to  about  4,  TOO  square  miles. 
There  is  no  wa}^  of  closely  estimating  this  amount.  Roughly,  it  may 
be  assumed  that  this  land  averaged  probably  2,000  feet  per  acre,  or 
1,280,000  feet  per  square  mile.  The  amount  killed  was  probably  8 
billion  feet. 

In  considcn-ing  the  damage  by  fires  it  should  be  remembered  that 
only  a  small  portion  of  severel}^  burned  lands  are  soon  restocked  with 
timber  trees.  This  fact  is  illustrated  b}^  the  condition  of  the  old  forest, 
most  of  which  was  probably  seeded  on  burns.  The  yield  on  such  land 
seldom  exceeds  10,000  feet  B.  M.  per  acre  (though  100,000  feet  have 
been  cut  on  exceptional  acres),  and  there  are  large  areas  that  do  not 
avei-age  more  than  1,000  feet  per  acre.  Some  14,000  s(|uare  miles  of 
original  forest  in  the  northern  part  of  the  State  will  not  average  3,000 
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feet  of  pine  per  acre,  and  it  is  probable  that  the  average  yield  for  the 
whole  pine  region  has  been  about  this  figure.  The  difference  between 
this  figure  and  10,000  feet  per  acre,  which  would  be  only  a  moderate 
possible  stand  for  white  and  Norway  pine,  may  with  reason  be  attrib- 
uted to  the  effect  of  fires. 

FIRES  ON   STUMP  LAND. 

Stump  land  is  seldom  found  unburned.  It  is  roughly  estimated  that 
90  per  cent  of  the  cut-over  land  in  the  State  has  been  overrun  by  fire. 
In  such  burning  most  of  the  seeds,  seedlings,  and  seed  trees  are  killed. 

Where  fires  have  been  moderate  and  some  seed  trees  survived,  a  new 
stand  of  pine  sometimes  appears,  but  where  severe  the  fires  are  fol- 
lowed by  aspen,  birch,  scrub  pine,  or  brush. 

The  loss  in  burning  stump  land  is  usually  greatly  underestimated. 
Much  of  the  land  immediately  after  cutting  has  many  saplings,  which 
in  a  few  years  would  make  timber  and  seed  trees.  Fires  kill  these 
and  render  the  land  nonproductive,  or  at  least  greatly  reduce  the 
product. 

Perhaps  the  best  way  to  estimate  the  damage  is  to  consider  the  dif- 
ference between  fairly  stocked  land  yielding  10,000  feet  per  acre  and 
fire-swept  land  yielding  nothing.  About  one  hundred  years  are 
required  to  produce  a  crop  of  10,000  feet  per  acre.  This  means  an 
average  annual  growth  of  100  feet  B.  M.,  or  40  cents'  worth  of  log 
timber,  per  acre  each  year,  besides  fuel,  etc.  This  amount,  though 
small,  is  in  contrast  with  lands  going  delinquent  for  taxes,  the  com- 
mon rate  of  taxation  being  about  Ti  cents  per  acre.  In  the  pine 
region  of  the  State  there  are  about  1,000,000  acres  of  land  on  which 
taxes  are  delinquent. 

In  tabulating  the  delinquent  lists  it  is  quite  noticeable  that  a  great 
proportion  of  delinquent  lands  are  in  the  old  pineries,  where  soil 
is  light.  The  delinquent  lands  in  Cass  County  number  116,000  acres; 
in  Crow  Wing  County,  68,000  acres,  and  in  Millelacs  County,  80,000 
acres.  Where  exhausted  forests  and  collapsed  real  estate  booms  have 
both  occurred  the  highest  proportion  is  found,  as  in  Carlton  County, 
where  the  delinquent  lands  amount  to  106,000  acres,  or  nearly  20  per 
cent  of  the  area  of  the  county. 

FIRE  PROTECTION. 

The  present  system  of  fire  protection  is  unquestionably  a  great  check 
upon  fire,  but  the  few  years  that  have  passed  since  its  inauguration 
are  not  sufficient  to  show  exactly  what  its  effect  will  be  after  the  fear 
of  the  people,  excited  by  the  fires  of  1894,  subsides  and  a  very  dry 
season  occurs.     The  present  system  is  too  much  under  local  influence. 
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XKW  Cr ROW  Til. 

On  burned  stinn])  land  the  principal  stock  is  aspen.  Among  this 
are  white  birch  and  sci-iih  pine.  Avitli  other  species  and  brush  in  mix- 
ture. The  i'ea})])earance  of  whit(^  and  Norway  pine  on  sevens  burns 
is  rather  unusual. 

VAI.UE    OF    8TI7M1*    LAXD. 

In  considering  the  value  of  stumj)  huid,  a  comparative  view  of  the 
areas  cut  over,  the  areas  improved,  and  the  areas  on  which  taxes  are 
delin(|uent  serves  to  show  the  waste  or  misuse  of  land  that  might  be 
pTowino'  timber  until  needed  for  agriculture. 

Comparative  table  sliowing  use  of  stump  land  in  the  pine  region  of  Minnesota. 


County. 


Cook  .... 

Lake 

St.  Louis 
Itasca  . . - 
Beltrami 
Becker  . . 
Ottertail . 
Wadena  . 
Hubbard 
Cass 


Crow  Wing 


Aitkin . .  _ 
Carlton . . 

Pine 

Kanabec 
Todd.... 
.Millelacs 
^Morrison 
Bonton . . 


Areas  of 
pine  forest. 

Square  miles. 

Areas  cut 
over. 

Areas 
assessed  as 
improved. 

Areas  on 
which  taxes 
are  delin- 
quent. 

Square  miles. 

Square  miles. 

Square  miles. 

1,520 
2,380 

4 
90 

0.42 

15.68 

5,  860 

1,810 

8.84 

134.  37 

5,430 

1,160 

19.62 

113.  62 

5,040 

400 

.39 

31.60 

720 

430 

131.  40 

a  99.  28 

260 
460 

260 
400 

55.23 

a  35. 12 

1,000 

500 

117. 19 

25.06 

2,990 

1,260 

9.30 

179.75 

550 

1,080 

33.  40 

103.25 

1,900 
860 

1,800 
790 

110.68 
163.  81 

115.  00 

1,400 
522 

1,000 
580 

77.  56 
16.56 

6.70 

280 
580 
400 

280 
400 
400 

121.56 
80.62 

135. 10 

40 

40 

12,  684 

73.35 

35.30 

32, 192 

. 

a  Mostly  agricultural. 


AYREs.]  PINE    EEGION    OF    MINNESOTA.  689 

It  should  be  remembered  that  not  all  the  improved  lands  are  assessed 
as  improved;  only  those  that  have  been  deeded  from  the  Government. 
On  the  other  hand,  in  the  forest  the  areas  of  improved  lands  not 
deeded  are  very  small;  seldom  over  3  acres;  merely  a  garden  patch. 

With  this  table  it  would  be  very  interesting  to  compare  the  areas  of 
entered  lands  and  to  note  the  great  discrepancy  between  the  amount 
of  forest  land  bought  or  entered  (much  of  it  "  homesteaded  ")  by  indi- 
viduals and  the  amount  actually  improved  by  agricultural  use. 

Of  the  land  from  which  the  timber  has  been  cut  off  90  per  cent  is 
burned  over  and  lies  waste,  while  the  remainder  is  utilized  in  ap'ri- 
culture. 

If  forest  land  is  to  be  farmed,  the  farming  should  begin  immediately 
after  cutting,  as  with  such  practice  the  land  would  not  lie  idle,  and 
that  would  be  the  easiest  time  to  clear  the  land. 

21  GEOL,  PT  5 tt-i 
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A. 

Page. 

Abbots  Butte,  Oreg.,  forest  conditions  near.  309-311 

plate  showing  view  near 226 

Abies  amabilis.     See  Fir,  lovely. 

Abies  concolor.    See  Fir,  white. 

Abies  grandis.    See  Fir,  silver. 

Abies  lasiocarpa.    See  Fir,  alpine;  balsam. 

Abies  magnifica,  plates  showing 570 

See  also  Fir,  California  red. 
Abies  nobilis.    See  Fir,  noble. 
Acer  circinatum.    See  Maple,  vine. 
Acer  glabrum.    See  Maple,  dw^rf . 
Acer  macrophyllum,  range  and  occurrence 

of 155 

See  also  Maple;  Maple,  Oregon. 
Adams,  Mount.    See  Mount  Adams. 
Alaska  cedar.    See  Cedar,  Alaska. 
Alder,  paper-leaf,  range  and  occurrence  of .      542 
Alder,  white,  range,  size,  and   occurrence 

of 533-534, 543 

Alnus  oregona,  rate  of  growth  of 109 

Alnus  rhombifolia.    See  Alder,  white. 
Alnus  tenuifolia.    See  Alder,  paper-leaf. 
Alpine  fir.    See  Fir,  alpine. 
Alpine-fir  type,  composition  and  character 

in  Sandpoint  quadrangle,  Idaho 594 

Alpine  hemlock.    See  Hemlock,  alpine. 
Alpine-hemlock     type,    composition     and 

character  of,  in  Cascade  Range  Re- 
serve    259-265 

American  River,  Cal.,  plate  showing  views 

of  South  Fork  of 536 

Arbor  vitse.  Pacific,  amount  in  Sandpoint 

quadrangle,  Idaho 595 

See  also  Cedar,  red. 
Arbutus  menziesii.    See  Madroiia. 

Ash,  plate  showing 132 

range,  size,  quality,  and  occurrence  of. .      105 

rate  of  growth  of 108 

Ashland  Butte,  Oreg.    See  Siskiyou  Peak. 
Ashland  quadrangle,  Oreg.,   map  showing 

classification  of  lands  in In  atlas 

Ashland  Reserve,  Oreg.,  area  of 13 

boundaries  of 472 

general  description  of 472-474 

Aspen,  areas  covered  by 42 

size  of 43 

See  also  Aspen,  quaking. 
Aspen,  quaking,  range,   size,  quality,  and 

occurrence  of 105-106 

rate  of  growth  of 109 

See  also  Aspen. 
Atanum  River,  Wash.,  timber  conditions  in 

watershed  of 122-123 

Ayres,  H.  B.,  report  on   Lewis  and   Clarke 

Reserve, Mont., by 27-80 

report  on  timber  conditions  of  the  pine 

region  of  Minnesota 673-689 

work  of 15, 22 


B. 

Page. 

Badger  Creek,  Mont. ,  deadwood  in  valley  of       62 

estimate  of  cutting  near 63 

timber  in  valley  of 58 

Bald  Mountain,  Wash. ,  burn  on 134 

Bald  Mountain  quadrangle,  Wyo.,  classifi- 
cation of  lands  in 598-600 

map  showing  land  classification In  atlas 

Balsam,  amount  in  South  Fork  of  Flathead 

Valley,  Mont 70 

areas  covered  by 42 

size  of 43 

See  also  Fir,  alpine. 
Barnard,  E.  C,  paper  on  forest  conditions  in 

Fortymile  quadrangle  by 597 

paper  on  land  classification  in  Coos  Bay 

quadrangle  by 576-577 

paper  on  land  classification  in  Roseburg 

quadrangle  by 577 

Battlement  Mesa  Reserve,  Colo.,  area  and 

date  of  establishment  of 13 

Bearberry,  rate  of  growth  of 109 

Bear  Prairie,  Wash. ,  section  in 91 

Beaver  Creek,  Mont.,  deadwood  in  valley  of .        62 
Bighorn  Reserve,  Wyo.,  area  and  date  of  es- 
tablishment of 13 

Big  River,  Wash. ,  view  of  spruce  on 202 

Big  trees,  character  of  forest  in  groves  of.  529-530 

groves  in  Yosemite  quadrangle,  Cal 526- 

527,572,573 

names  of 527-529 

plates  showing 574 

range  and  occurrence  of 526, 543 

size  and  age  of 531 

Big  Trees  quadrangle,  Cal.,  classification  of 

lands  in 549 

map  showing  classification  of  lands. .  In  atlas 

stand  of  timber  in 21 

Birch  Creek,  Mont.,  deadwood  in  valley  of.        62 

estimate  of  cutting  on 63 

plate  showing  view  on  South  Fork  of . .        78 

settlement  on 54 

timber  in  valley  of 58 

Bitter  cherry,  range,  size,  and  occurrence  of.      542 
Bitterroot  Reserve,  Idaho-Mont.,  area  and 

date  of  establishment  of 13 

Black  Cottonwood.    See  Cottonwood,  black. 
Blackfoot  River,  Mont.,  plate  showing  jam 

of  logs  in 35 

Black  hemlock.    See  Hemlock,  black. 
Black  Hills  Reserve,  S.  Dak. -Wyo.,  area  and 

date  of  establishment  of 13 

Black  Leaf  Creek,  Mont.,  deadwood  in  val- 
ley of 62 

Black  Mesa  Reserve,  Ariz.,  area  and  date  of 

establishment  of 14 

Black  oak.    See  Oak,  black. 
Black  oak,  California.     See  Oak,  California 
black. 
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Bhu'  Creek,  Cal..  ]>\nxv  sliowinjf  ('alifornia 

red  fir  near 532 

Blue  spruee.     .sVr  Sjtruce.  l)hie. 

Brown,  Mount,     ^'^r  Mount  Brown. 

Bull  Run  Reserve,  Greg.,  area  and  date  of 

establishment  of 11 

Bnnii)iny  River.  Wasli..  character  of  valley 

of 92 

C. 

Calaveras  grove,  Cal.,  names  of  big  trees 

in 527-529 

I)late  showing  view  of 528 

California  black  oak.    See  Oak,  California 

black. 
California  live  oak.   .SreOak,  California  live. 
California  red  fir.     Sec  Fir,  California  red. 
California    rock  oak.    See  Oak,   California 

rock. 
California  .scrub  oak.     See  Oak,  California 

scrub. 
California  torreya.    .See  Torreya,  California. 
California  white  oak.    See  Oak,  California 

white. 
Camp  Creek  Pass,  Mont.,  plate  showing  view 

near 42 

Canyon  live  oak.    .See  Oak,  Canyon  live. 
Carbon  River,  Wash.,  arable  land  in  valley 

of 91 

Cascade  Lake,  Cal.,  plate  showing  view  of. .      538 
Cascade  Range,  Oreg.,  altitudinal  range  of 

.species  on  eastern  slope  of 243-244 

on  western  slope  of 242-243 

climatic   conditions   on    eastern   slope 

of 234-235 

on  western  slope  of 232-233 

relative  proportions  of  species  on  east- 
ern slope  of 238 

on  western  slope  of 237 

topographical  features  of  eastern  slope 

of 228-231 

of  western  slope  of 219-228 

Cascade  Range  Reserve,  Oreg., age, dimen- 
sions, and  soundness  of  trees  in,.  274-275 
amount  and  distribution  of  timber  in.  265-274 

area  and  date  of  establishment  of 14 

boundaries  of 293-296 

climatic    conditions    in    and   adjacent 

to 231-235 

forest  fires  in 276-293 

forest  types  in  and  adjacent  to 244-265 

geographical  distribution  of  species  in 

and  adjacent  to 238-242 

logging  operations  in  and  adjacent  to. . .      276 
range  of  species  in  and  adjacent  to ..  242-244 

rex)ort  on  Ashland  Reserve  and 209-498 

.species  found  in  and  adjacent  to 235-238 

.summary  of  estimates  of  timljer  in  ..  474-477 

summary  of  work  in 18-19 

topographic  features  in   and  adjucent 

to 219-231, 296-297 

Cascara  sagrada,  range,  size,  and  occurrence 

of 535, 543 

Cedar, amount  in  Olympic  Reserve,  Wash. .  1.54 
anK)unt  in  Seattle  quadningle,  Wash..  ,580 
amount  in  Taccnna  (luadrangle,  Wash.       578 
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Cedar — Continued. 

areas  timbered  by 42 

maps  showing  distribution  of is,  atlas 

plates  showing 184, 192. 200, 206 

rate  of  growth  of 24 

size  of 43 

Cedar,  Alaska,  amount  in  Mount  Rainier 

Reserve,  Wash 127 

range,  size,  quality,  and  occurrence  f»f  104, 155 

rate  of  growth  of 108 

Cedar,  incense,  age,  and  reproduction  of.  .521-.522 
amount  in  Cascade  Range  Reserve, Oreg. . 

and  adjacent  regions.  267,474,478,496,497 

areas  timbered  by 241,  ,521 

map  showing  distribution  of 240 

range  of 243, 244, 521,-543 

size  and  quality  of 275,  ,521,  ,548 

Cedar,  red,  amount  and  percentage  in  Coos 

Bay  quadrangle,  Oreg 577 

amount    in    Mount    Rainier    Reserve, 

Wash 127 

map  showing  distribution  of 104 

range,    size,   quality,    and   occurrence 

of 103-104, 155 

rate  of  growth  of 108 

See  also  Arbor  vitai.  Pacific. 
Cedar,  white,    amount  and  percentage  in 

Coos  Bay  quadrangle,  Oreg 577 

ChamEecyparis    nootkatensis.     See    Cedar, 

Alaska. 
Chelan  quadrangle,  Wash.,  classification  of 

lands  in 581-582 

map  showing  land  classification In  atlas 

Cherry,  bitter.    See  Bitter  cherry. 
Chokecherry,    western,  range   and   occur- 
rence of  535, 543   * 

Cispus  Range,  Wash. ,  plate  showing  view  of      142 
Cispus  River,  Wash.,  arable  land  in  valley  of.        92 

section  in  valley  of 92 

timber  conditions  in  watershed  of 115 

Classification  of  lands 563-601 

Clearwater  River,  Mont.,  settlement  on 55 

See  also  Swan-Clearwater  Valley. 
Cloud  Peak  quadrangle,  Wyo.,  classifica- 
tion of  lands  in 600-601 

map  showing  land  classification In  atlas 

Coffee   berry,  range,  size,  and  occurrence 

of 535,  ,543 

Coos  Bay  quadrangle,  Oreg.,  land  classifica- 
tion and  stand  of  timber  in 576-577 

map  showing  land  classification In  atlas 

Cornus  nuttallii.    See  Dogwood,  Pacific. 
Cosumnes  River,  Cal.,  plate  showing  view 

of  South  Fork  of ,546 

Cottonwood,  areas  timbered  by 42, 105, 155 

range,  size,  and  quality  of 105, 155 

rate  of  growth  of 109 

See  also  Cottonwood,  black. 
Cottonwood,  black,  range,  size,  and  occur- 
rence of 533,  .543 

See  also  Cottonwood. 
Cow    Creek,    Cal.,    plates  showing    forest 

near 510, 514 

Cowlitz  River,  Wasii.,  burns  near 134 

mineral  si>ring  on 95 

timber  conditions  in  watershed  of 114 
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Cowlitz  Valley,  Wash. ,  section  in 91 

Coyote  Creek,  Cal.,  plate  showing  view  of. .  550 

Coyoteville,  Cal.,  plate  showing  view  of 546 

Crab  apple,  rate  of  growth  of 109 

Crater  Lake,  Oreg.,  description  of 222 

Crescent,  Lake,  Wash.    See  Lake  Crescent. 

Crow  Creek  Pass,  Mont.,  reproduction  on..  49 

D. 

Dardanelles  Creek,  Cal.,  plate  showing  view 

near 516 

Dardanelles  quadrangle,  Cal.,  classification 

of  lands  in 550 

map  showing  classification  of  lands. .  In  atlas 

stand  of  timber  in 21 

Dayton  quadrangle,  Wyo.,  classification  of 

lands  in 597-598 

map  showing  land  classification In  atlas 

Dearborn  Creek,  Mont.,  deadwood  in  valley 

of 62 

estimate  of  cutting  on 63 

plate  showing  view  of  burn  on 46 

settlement  on 55 

timber  in  valley  of 58 

Dearborn  Mount.    See  Mount  Dearborn. 
Deep  Creek,  Mont.,  deadwood  in  valley  of. .        62 
See  also  South  Fork  of  Deep  Creek.  • 

Depuyer  Creek,  Mont.,  settlement  on 55 

See  also  North  Fork  and  South  Fork 
of  Depuyer  Creek. 

Dodwell,  Arthur,  Avork  of 17 

Dodwell,  Arthur,  and  Rixon,  T.  F.,  report 
on    Olympic    Reserve  from   notes 

by 145-208 

Dogwood,  Pacific,  range,  size,  and  occur- 
rence of 533, 543 

Dogwood,  western,  rate  of  growth  of 109 

Douglas  spruce.    See  Fir,  red. 

Dungeness  River,  plate  showing  view  near.      196 

Dwarf  maple.    See  Maple,  dwarf. 

Elbow  Lake,  Mont.,  plate  showing  view  at.        76 
Elk  Creek,  Mont.,  deadwood  in  valley  of. . .        62 
Ellensburg   quadrangle.   Wash.,  classifica- 
tion of  lands  in 580-581 

map  showing  land  classification In  atlas 

ElwhaRiver,  Wash.,  plate  showing  view  on.      184 
Engelmann   spruce.     See    Spruce,    Engel- 
mann. 

F. 

Falls  Creek,  Mont.,  deadwood  in  valley  of.        62 

estimate  of  cutting  on 63 

Fencing  timber,  species  used  for 546 

Fir,  plates  showing 184, 186, 192, 198, 202 

Fir,  alpine,  areas  timbered  by 101, 241, 594 

plates  showing 98, 132 

range  of 101, 243, 244 

rate  of  growth  of 24, 107 

size  and  quality  of 101 

See  also  Fir,  mountain;  Balsam. 
Fir,  California  red,  range,  size,  age,  repro- 
duction, and  occurrence  of  .537-538, 543, 548 


I'age. 

Fir,  great  silver,  rate  of  growth  of 23 

Fir,  lovely,  amount  in  Mount  Rainier  Re- 
serve, Wash 127 

range,  size,  quality,  and  occurrence  of .  100-101 

rate  of  growth  of 107 

Fir,  mountain,  amount  in  Mount  Rainier 

Reserve,  Wash 127 

See  also  Fir,  Alpine. 
Fir,  noble,  amount  in  Cascade   Range  Re- 
serve, Oreg.,  and  adjacent  regions..     267, 

474, 478, 496, 497 
amount    in    Mount    Rainier    Reserve, 

Wash 127 

areas  timbered  by 100. 240 

map  showing  distribution  of 240 

plate  showing 276 

range  of 100, 243, 244 

rate  of  growth  of 107 

size  and  quality  of 100, 275 

Fir,  red,  age  and  reproduction  of 520 

amount    in    Cascade    Range    Reserve, 

Oreg.,  and  adjacent  region 267, 

474, 478, 496, 497 
amount  and   percentage  in  Coos  Bay 

quadrangle,  Oreg 577 

amount  in  Lewis  and  Clarke  Reserve, 

Mont 44 

amount   in    Mount    Rainier    Reserve, 

Wash 127 

amount  in  Olympic  Reserve,  Wash 154 

amount    in     Sandpoint     quadrangle, 

Idaho 595 

amount  in  Seattle  quadrangle.  Wash. . .      580 
amount  in  Tacoma  quadrangle,  Wash . .      578 

areas  timbered  by 42, 

103, 155, 240, 525-526, 587-590 

maps  showing  distribution  of 94, 248,  atlas 

plates  showing 44, 50,  74, 78, 96, 110, 130, 256 

range  of 103, 155, 243, 244, 525, 543 

rate  of  growth  of 22-23, 108 

size  and  quality  of 43, 59, 103, 275, 526, 548 

See  also  Red-fir  type. 
Fir,  silver,  amount   in  Olympic    Reserve, 

Wash 154 

areas  timbered  by 42 

maps  showing  distribution  of 48,  atlas 

plate  showing 206 

Fir,  subalpine,  range  and  occurrence  of 155 

Fir,  white,  age  and  reproduction  of 524 

amount   in    Cascade    Range    Reserve, 

Oreg.,  and  adjacent  regions 267, 

474, 478, 496, 497 
amount    in    Mount   Rainier   Reserve, 

Wash 127 

areas  timbered  by 101, 155, 240, 523 

map  showing  distribution  of  284 

range  of 101, 155, 243, 244, 523, 543 

rate  of  growth  of 107 

size  and  quality  of 101, 275, 523-524 

Fir,  yellow.    See  Fir,  red. 

Fires,  causes  of 49, 134-136 

damage  from 49, 60-61, 67, 72, 77-78 

effect  of 50, 62, 72, 280-293, 557-559 

origin  of 278-280, 559-560 

precautions  against 560 
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Fish  Lake,  Orog.,  description  of 225 

Fish  Lake  Reserve,  Utah,  area  and  date  oT 

establislinient  of 14 

Fitch, C.  H.,  i>ai)er  on  land  classification  in 

Sonora  quadrangle  by 569-571 

paper  on  land  classilication  in  Yosemite 

quadrangU'  hy 571-574 

report   on    woodland  of  Indian   Terri- 
tory by  603-G72 

work  of 19,  22 

Flathead  Reserve.  Mont.,  area  and  date  of 

establishment  of 14 

Flathead   River,   Mont.     Sec  Middle   Fork 

and  South  Fork  of  Flathead. 
Ford  Creek,  Mont.,  deadwood  in  valley  of.        62 

settlements  on 54 

Sec  also  North  Fork  of  Ford  Creek. 
Forest    reserves,    map    showing    national 

parks  and In  atlas 

names,  locations,  and  areas  of 13 

public  sentiment  toward 560-561 

summary  of  work  on 13-21 

Forest  trees,  table  showing  rate  of  growth 

of 22-25 

Forest  type,  conditions  determining  com- 
position of 245 

Forks  Prairie,  Wash.,  plates  showing  forest 

near 184, 186, 198 

Fortymile  quadrangle,  Alaska,  forest  con- 
ditions in 597 

map  showing  land  classification In  atlas 

Fraxinus  oregona.     See  Ash. 


G. 


Gallatin  Reserve,  Mont.,  area  and  date  of 

establishment  of 14 

Gannett,  H.,  paper  on  classification  of  lands 

by 563-601 

summary  of  forestry  work  in  1899-1900 

by 9-25 

Gerle  Creek,  Cal.,  plate  showing  view  of...      540 
Gila  Reserve,  N.   Mex.,  area  and  date  of 

establishment  of 14 

Glacier  Point,   Cal.,    plate  showing  view 

from 572 

Goat  Mountain,  Wash.,  altitude  of 88 

plates  showing  views  from 136, 138, 140 

volcanic  activity  on 96 

Gordon   Pass,  Mont.,  plate  showing  view 

near 76 

Grand  Canyon  Reserve,  Ariz.,  area  and  date 

of  establishment  of 14 

Gray  pine.    See  Pine,  gray. 

Grazing,  effect  of 140-143, 552-557 

Great  .silver  fir.    See  Fir,  great  silver. 
Growth  of  forest  trees,  table  showing  rate 

of 22-25, 107, 109 


H. 


Half  Dome,  Cal.,  plate  showing  view  of 572 

Hamiltf)n   quadrangle,    Mont. -Idaho,   maj) 

showing  land  classification In  atlas 

toi)ograj)liic  features  and  classification 

of  lands  in 59(i 


Page. 
Hemlock,  amount  in  Mount    Rainier  Re- 
serve, Wash 127 

amount  in  Olympic  Reserve,  Wash 1,>1 

amount  in  Tacoma  (luadrangle,  Wash..      578 

maps  showing  distribution  of 48, 98,  atlas 

plates  showing...  186,192,198,200,202,204,206 
range,    size,    (luality,    and    occurrence 

of 101-102, 155 

rate  of  growth  of 23, 107 

Hemlock,  alpine,  amount  in  Cascade  Range 
Reserve,  Oreg.,  and  adjacent  re- 
gions       267, 

474, 478, 496, 497 

areas  timbered  by 241 

map  showing  distribution  of 248 

plate  showing 276 

range  of 243, 244 

size  and  quality  of 275 

See  also  Alpine-hemlock  type. 
Hemlock,  black,  range,  size,  age,  reproduc- 
tion, and  occurrence  of. . .  539-540, 543, 548 
Hemlock,    mountain,    amount    in    Mount 

Rainier  Reserve,  Wash 127 

areas  timbered  by 42, 102 

plate  showing % 

range,  size,  and  quality  of 102 

rate  of  growth  of 108 

Hemlock,  Patton,  map  showing  distribution 

of 40 

Hemlock,  western,  amount  in  Cascade 
Range  Reserve,  Oreg., and  adjacent 

region 267, 474, 496, 497 

areas  timbered  by 241 

map  showing  distribution  of 240 

range  of 244 

size  and  quality  of 275 

Holland  Creek,  Mont. ,  settlement  on 55 

Holland  Lake,  Mont.,  plate  showing  view 

near 76 

Hood,  Mount.    See  Mount  Hood. 


Incense  cedar.    See  Cedar,  incense. 
Indian  Territory,  map  showing  extent  and 

distribution  of  woodlands In  atlas 

report  on  woodland  of (503-672 

summary  of  work  in 21-22 

timber  conditions  in  T.  1  N.,  R.  1  E 665 

in  T.  1  N.,  R.  2  E 666 

in  T.  1  N.,  R.  3  E t;66 

in  T.  1  N.,  R.  4  E 666 

inT.lN.,R.5E 667 

in  T.  1  N.,  R.  6  E 667 

in  T.  1  N.,  R.  7  E 667 

in  T.  1  N.,  R.  8  E 621, 667 

in  T.  1  N.,  R.  9  E 622 

in  T.  1  N.,  R.  10  E 622 

in  T.  1  N.,  R.  11  E 622 

in  T.  1  N.,  R.  12  E 623 

in  T.  1  N.,  R.  13  E 623 

in  T.  1  N.,  R.  14  E 623 

in  T.  1  N.,  R.  15  E (524 

in  T.  1  N.,  R.  16  E 624 

in  T.l  N.,R.17  E 624 

in  T.  1  N.,  R.  18  E 625 
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timber  conditions  in  T.  1  N.,  R.  19  E 

in  T.1N.,R.20E 

in  T.1N.,R.21E 

inT.lN.,R.22E 

in  T.1N.,R.23E 

inT.lN.,R.24E 

R.  25  E 

R.  26  E 

R.27E 

R.l  W 


in  T.  1  N. 

inT.  1  N. 

inT.lN. 

in  T.  1  N. 

inT.lN.,R.2\V. 

inT.lN.,R.3W. 

inT.lN.,R.4W. 

nT.lN.,R.5  W. 
inT.lN.,R.6  W. 
inT.lN.,R.7  W. 
inT.lN.,R.8  W. 
in  T.1S.,R.1E.. 

n  T.  1  S.,R.2E.. 
in  T.1S.,R.3E.. 
inT.lS.,R.4E.. 
inT.  IS.,  R.  5  E.. 
inT.lS.,R.6  E.. 
inT.lS.,R,7E.. 
inT.lS.,R.8E-. 
in  T.l  S.,R.9E.. 
inT.lS.,R.10E. 

in  T.  1  S.,  R.  1 1  E ; 611 

in  T.  1  S.,  R.  12  E 612 

in  T.  1  S.,  R.  13  E 612 

in  T.  1  S.,  R.  14  E 612 

in  T.  1  S.,  R.  15  E 613 

in  T.  1  S.,  R.  16  E 613 

in  T.  1  S. ,  R.  17  E 613 

in  T.  1  S.,  R.  18  E 614 

in  T.  1S.,R.19  E 614 

in  T.  1  S.,  R.  20  E 614 

in  T.  1  S.,  R.  21  E 614 

in  T.  1  S.,  R.  22  E 615 

in  T.1S.,R.23E 615 
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R.  14  E 612 
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R.  17  E 613 
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lands  in 549 

map  showing  classification  of  lands.  In  atlas 

stand  of  timber  in 21 

Jeffrey  pine.    See  Pine,  Jeffrey. 
Jesus  Maria  Creek,  Cal.,  ijlate  showing  ef- 
fect of  fires  and  grazing  on 526 

Juxiiper  Mountain,  Wash.,  burn  on 134 
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Juni|KTUs  (H-cick'ntrtlis.     Sec  Juniper,  wcst- 
vvw. 

.Timiltor,  western,  areas  timbered  l)y..  241 -'242. 540 

raiiKf  of 243, 244, 540, 543 

si/A'  and  reproduction  of 541 

K. 

Kalawa   River,  Wash.     See  North  Fork  of 

Kahnva  River. 
Khiiiiath  Gap,  Oreg.,  topographic  features 

of 220-221 

Klamath  Lake,  Oreg.    5<c  Upper  Klamath 

Lake  and  Lower  Klamath  Lake. 
Klamath  quadrangle,  Oreg.,  maj)  showing 

classification  of  lands In  atlas 

Klickitat  River,  Wash.,  character  of  valley 

of 92 

mineral  springs  on 95-96 

timber  conditions  in  watershed  of  ...  121-122 

L. 

Lagging,  price  of 545 

Lake  Crescent,  Wash.,  plate  showing  view 

on 196 

Lake  Tahoe  Reserve,  Cal.,  area  and  date  of 

establishment  of 14 

Ijoundaries  of 506 

classification  of  lands  in 550 

stand  of  timber  in 21 

See  also  Stanislaus  and  Lake  Tahoe 
reserves. 
Lake  Tenaya,  Cal.,  plate  showing  view  of. .      572 

Lands,  classification  of 563-601 

La  Push,  Wash.,  plate  showing  view  at 186 

Larch,  amount  in  Lewis  and  Clarke  Re- 

sen'e,  Mont 44 

plates  showing 44, 68,  74 

Larch,  Lyall,  rate  of  growth  of 25 

Larch,  mountain,  areas  timbered  by 42 

map  showing  distribution  of 40 

size  of 43 

Larch,  w'estern,  areas  timbered  by 41-42 

map  showing  distribution  of 40 

rate  of  growth  of 25 

size  of 43 

Larix  lyallii.     See  Larch,  mountain. 
Larix  occidentalis.    »S'ce  Larch,  western. 
Leiberg,J.B.,paper  on  forest  conditions  in 

Sandpoint  quadrangle 583-595 

report  on  Cascade  Range  and  Ashland 
reserves,  Oreg.,  and  adjacent  re- 
gions    209-498 

w(jrk  of 18 

Lewis  River,  Wash.,  character  of  valley  of .        92 

timber  conditions  in  watershed  of 116 

Lewis  and  Clarke  Reserve,  Mont.,  accessi- 

])ility  of  timber  in 51-52 

agricultural  and  grazing  lands  in 39-40 

area  and  date  of  establishment  of 14 

boundaries  of 35-36 

(;limate  in 53 

cutting  in 46-47 

deadwood  standing  in 49 

distribution  of  forest  trees  in 41-42 

estimates  of  timber  in 44 
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explanation  of  niai)s  of 56 

fires  in 41-nO 

fish  and  game  in 55 

forest  trees  in 41 

humus  in 38 

litter  in 38-39 

map  .showing  land  classification In  atlas 

maps   showing    distribution     of    trees 

species 40, 48, 70 

markets  for  timber  from 52 

mining  in 53 

rate  of  growth  of  tr^es  in 49-50 

report  on 27-80 

reproduction  in 49 

rock  found  in 37 

scenery  in .55-56 

settlements  in 54-55 

size  and  quality  of  timber  in 42-43 

soil  in 37-38 

suggestions  for  management  of 52-53 

summary  of  work  in 15-16 

topography  of 36-37 

underbrush  in 45-46 

yoinig  growth  in 44-45 

Libocedrus  decurrens.    See  Cedar,  incense. 

Lightning,  fires  started  by 136 

Lillian  Creek,  W'ash.,  plate  showing  view 

near  head  of 180 

Lily  Creek,  Cal.,  plate  showing  forest  near.     510, 

512, 514 

Limber  pine.    See  Pine,  limber. 

Little  Badger  Creek,  Mont.,  deadwood  in 

valley  of 62 

plate  showing  view  near 56 

Little  Biitte  Creek,  Oreg.,  description  of 225 

Little  White  Salmon  River,  Wash.,  charac- 
ter of  valley  of 92 

timber  conditions  in  w^atershed  of  . . .  119-120 

Live  oak,  California.    See  Oak,  California 
live. 

Live  oak,  canyon.    See  Oak,  canyon  live. 

Lodgepole  pine.    See  Pine,  lodgepole. 

Longmire,  James,  reference  to 94 

Longmire   Springs,  Wash.,    plate  showing 

view  of 88 

Love  Creek,  Cal.,  plate  show'ing  saw^mill  on.      526 

Lovely  fir.    See  Fir,  lovely. 

Lumber,  uses  and  prices  of 544-547 

Lumbering,  effect  of,  on  forest  growth. . .  551-552 

Lyall  larch.     See  Larch,  Lyall. 


M. 


McDonald  Peak,  Mont.,  plate  showing  view 

of 66 

Madrona,  range,  size,  and  occurrence  of..      155, 

534, 543 

]\[aple,  plate  showing 130, 132 

range,  size,  quality,  and  occurrence  of.      105 

rate  of  growtli  of 109 

See  also  Maple,  Oregon. 
Maple,  dwarf,  range,  size,  and  occurrence  of.      542 
Maple,  Oregon,  range,  size,  and  occurrence 

of 533,543 

See  also  Maj)le. 
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Maple,  soft,  range  and  occurrence  of 155 

Maple,  vine,  range  and  occurrence  of 155 

rate  of  growth  of 109 

Mariner,  G.  A.,  analysis  by 95 

Mariposa  grove,  Cal.,  plates  showing  views 

in 574 

Markleeville  qiiadrangle,    Cal.,  classifica- 
tion of  lands  in 550 

map  showing  classification  of  lands.. In  atlas 

stand  of  timber  in 21 

Marsh  willow.    See  Willow,  marsh. 
Marshall,  R.  B.,  paper  on  land  classification 

in  Mount  Lyell  quadrangle  by...  574-575 
Middle  Fork  of    Flathead  Valley,  Mont., 

area  burned  in 47 

cutting  in 67 

deadwood  in 49, 67 

estimate  of  timber  in  valley  of 44 

fires  in 67 

litter  and  humus  in 66 

plate  showing  view  of 60 

rock  and  soil  in 65 

topographic  features  of 65 

tranportation  facilities  in 67 

trees  and  timber  in 66 

underbrush  in 67 

young  growth  in 66 

Middle  Fork  of  Stanislaus  River,  Cal.,  plate 

showing  views  on 510, 512, 514, 516, 518 

Middle  Fork  of  Sun  River,  Mont.,  plate 

showing  view  on 50 

timber  in  valley  of 58 

Mill  Creek,  Oreg.,    plates  showing  views 

near 250, 256 

Mineral  springs  in  Mount  Rainier  Reserve, 

Wash 95 

Minnesota,  map  of  pine  region,  showing 

classification  of  lands In  atlas 

report  on  timber  conditions  of  the  pine 

region  of 673-689 

summary  of  work  in 22 

Minnesota  pine  region,  classification  of  for- 
est land  In 684 

distribution  of  species  in 680-681 

estimates  of  timber  in 682-684 

explanation  of  map  of 681-682 

extent  of 679 

fires  in 685-687 

fire  protection  in 687 

forest  history  of 685 

map  showing  classification  of  lands. .  In  atlas 

new  growth  in 688 

species  found  in 679-680 

timber  treesin 680 

value  of  stump  land  in 688-689 

Mission  Range,  Mont.,  plate  showing  view 

of 38 

Missouri  River  drainage,  Mont.,  agricultural 

land  in 64 

cutting  in 62-63 

deadwood  in 49, 62 

fires  in 60-61 

irrigation  in 64 

litter  in 58 

reproduction  in 61-62 

rock,  soil,  and  subsoil  in 57-58 
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topographic  features  of 57 

transportation  facilities  in 63-64 

trees  and  timber  in 58-60 

water  power  in 65 

young  growth  and  underbrush  in BO 

Mokelumne  River,  Cal.,  plate  showing  vrew 

on  South  Fork  of 530 

Montour  Creek,  Mont.,  plate  showing  viev/ 

on 64 

Mount  Adams,  Wash.,  altitude  of 16, 88 

plates  showing  views  of 140, 142 

volcanic  activity  on 96 

Mountain  hemlock.    See  Hemlock,  moun- 
tain. 

Mountain  larch.    See  Larch,  mountain. 

Mountain  pine.    See  Pine,  mountain. 

Mount  Aix,  Wash. ,  altitude  of 88 

Mount  Brown,  Oreg. ,  volcanic  activity  near     221 

Mount  Dearborn,  Mont.,  plate  showing  view 

from t 56 

Mount  Hood,  Wash.,  plate  showing  view  of.      132 

Mount  Lyell  quadrangle,  Cal.,  map  show- 
ing classification  of  lands In  atlas 

topographic  features  and  forest  condi- 
tions in 674-575 

Mount  Pitt,  Oreg.,  composition  of  forest  at 

various  altitudes  on 261 

effects  of  fires  near 281 

elevation  of 221 

plate  showing  views  of 406 

volcanic  activity  near 221 

Mount  Rainier,  Wash.,  altitude  of 16, 88 

plates  showing  views  of 88, 136 

Mount  Rainier  Reserve,  V/ash.,  arable  lands 

and  soil  formations  in 91-93 

area  and  date  of  establishment  of 14 

boundaries  of 87-88 

caves  in 96-97 

climate  in 89-90 

coal  indications  in 93-94 

commercial  uses  of  timber  in 127-128 

cutting  in 138-139 

defects  and  diseases  of  timber  trees  in.      110 

estimates  of  timber  in 111-130 

evidences  of  volcanic  activity  in 96 

fires  in 133-137 

grazing  in 140-143 

humus  in 132-133 

litter  in 132 

logging  conditions  in 139 

map  showing  classification  of  lands.  .In  atlas 
maps  showing  distribution  of  species . .       98, 

104, 134 

markets  for  watersheds  in 128 

mineral  springs  in 94-95 

minerals  and  mining  claims  in 94 

mountain  parks  in 97 

rate  of  growth  of  timber  trees  in 106 

plate  showing  range  of  tree  species  in. .      102 
prices  of  lumber  in  markets  adjacent 

to 129-130 

report  on 81-143 

restocking  in 136-137 

settlements  and  improvements  in 140 

summary  of  work  on 16-17 
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Mount  Rainier  Reserve — Continued. 

timberless  areiis  in 137-138 

toi)ojrrapliie  features  of SS-89 

tree  species  in 98-100 

underbrush  in 130-132 

Mount  St.   Helens,    Wash.,    i>late  sliowiiiK 

view  of '.»2 

Mount  Stuart  (iuadrany:k',  Wasli.,  chissifK-a- 

tion  of  hinds  in ,       580 

map  showing  hind  chissification In  a  this 

Mount  Thielsen,  Oreg.,  forest   conditions 

near 299, 300 

Mowich  River,  Wash., arable  land  in  valley 

of 19 


N. 


National    parks,    map  showing   forest   re- 
serves and In  atlas 

Naehes  River,  Wash.,  timber  conditions  in 

watershed  of 124-125 

Narada  Falls,  W^ash.,  plate  showing  view  of       90 
Newcastle  quadrangle,  Wyo.-S.  Dak.,  classi- 
fication of  lands  in 601 

map  showing  land  classification In  atlas 

Nevada  Falls,  Cal.,  plate  showing  view  of. .      572 
Nisqually  River,  Wash.,  timber  conditions 

in  watershed  of 113 

arable  land  in  valley  of 91 

Noble  fir.    See  Fir,  noble. 
North  Fork  of  Depuyer  Creek,  Mont.,  dead- 
wood  in  valley  of 62 

timber  in  valley  of 58 

North  Fork  of  Ford  Creek,  Mont.,  timber  in 

valley  of 58 

North  Fork  of  Kalawa  River,  W'ash.,  plate 

showing  timber  on 186 

North  Fork  of  Rogue  River,  Oreg.,  plate 

showing  view  on 276 

North  Fork  of  Sun  River,  Mont.,  estimate  of 

cutting  on 63 

plates  showing  views  of 36, 58, 60 

timber  in  valley  of 58 

North  Fork  of  Teton  Creek,  Mont.,  dead- 
wood  in  valley  of 62 

estimate  of  cutting  on 63 

plate  .showing  mountains  on 36 

timber  in  valley  of 58 

North  Fork  of  Tuolumne  River,  Cal.,  plate 

showing  views  on 506 

Nut  pine.    See  Pine,  nut. 

0. 

Oak,  range,  size,  quality,  and  occurrence  of.      106 

Oak,  black,  size  and  occurrence  of 519 

Oak,  California  black,  range,  size,  age,  re- 

prcjduction ,  and  occurrence  of.  532,543, 548 

Oak,  California  rock, areas  timbered  by 518 

range,  size,  and  character  of 518 

Oak,  California  scrub,  range,  size,  and  occur- 
rence of 534-535, 543 

Oak,  California  white,  range,  size,  and  oc- 
currence of  518-519 

Oak,  California  live,  range,  size,  and  occur- 
rence of 519, 533 


I  'age. 
<»ak,  tan-hark,  range,  size,  an<l  occumnce 

of 534, 543 

Olympic  Reserve,  Wash.,  agricultural  laud 

in 1 53-154 

area  and  date  of  establishment  of 14 

])()undaries  of 151-152 

detailed  description  of  townships  in . .  1 59-208 

forest  fires  in 155-156 

grazing  lands  in 1.57 

humus  in 156 

litter  in 156 

logging  in 1,57 

logging  facilities  in 158 

map  showing  classification  of  lands. .  In  atlas 
maps  showing  distribution  of  species.  In  atlas 

mining  in 157 

navigation  in 158 

plants  and  shrubs  in 155 

reduction  of 13 

report  on 145-208 

roads  and  trails  in 1.58 

summary  of  work  in 17-18 

stand  of  timber  in 154 

timber  trees  in 155 

topographic  features  of 153 

underbrush  in 156, 157 

Oregon,  climatic  conditions  in  southern. .  231-235 
maps  of  part  of  southern,  showing  distri- 
bution of  species 240, 248, 284, 320, 440 

timber  conditions  and  composition  of 

forest  in  T.  28  S.,  R.  5  E 269, 

297-299, 475, 476, 477, 479, 480, 481 

in  T.  28  S.,  R.  6  E 263, 

299-300, 475, 476, 477, 479, 480, 481 


inT.28S.,R.6iE 


300-301, 


475,476,477,479,480,481 

in  T.  28  S.,  R.  7  E 301, 479, 480, 481 

in  T.  28  S.,  R.  8  E 302, 479, 480, 481 

in  T.  29  S.,  R.  3  E 302-303, 

475, 470, 477, 479, 480, 481 
in  T.  29  8.,  R.  4  E 304-305, 

475, 476, 477, 479, 480, 481 

in  T.  29  S.,  R.  5  E 263, 

305-306, 475, 476, 477, 479, 480, 481 

in  T.29  S.,  R.  7  E 306, 479,480,481 

in  T.  29  8.,  R.  8  E 306-307, 479, 480, 481 

inT.30S.,R.l  E 308-309, 

475,476,477,479,480,481 

in  T.  30  S.,  R.  2  E 254, 

309-311, 475, 476, 477, 479, 480. 481 
in  T.  30  S.,  R.  3  E 312-314, 

475,476,477,479,480,481 
in  T.  30  S.,  R.  4  E 314-315, 

475, 476, 477, 479, 480, 481 
in  T.  30  S.,  R.  5  E 315-317, 

475, 476, 477, 479, 480, 481 
in  T.  30  8.,  R.  6  E 317-318, 

475,476,477,479,480,481 
in  T.  30  S.,  R.  6.i  E 318-320, 

475, 476, 477,  479,  480, 481 

in  T.  30  S.,  R.  7  E 320, 479, 4S0, 481 

in  T.  30  S.,  R.  8  E 321, 479, 480, 481 

in  T.  30  S.,  R.  9  E 321-322, 479, 480, 481 

in  T.  30  S.,  R.  10  E 322-323, 479, 4S0, 481 

in  T.  30  S. ,  R.  11  E 323, 479, 480, 481 
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timber  conditions  and  composition  of 

forest  in  T.  30  S. ,  R.  12  E 323-324, 

479, 480, 481 

in  T.  30  S.,  R.  13  E 324, 479, 480, 481 

in  T.  30  S.,  R.  14  E 324-325, 479, 480, 481 

in  T.  30  S.,  R.  1  W 307-308, 479, 480, 481 

in  T.  30  S.,  R.  2  W 307, 479, 480, 481 

inT.31S.,R.  1  E 326-328, 

475, 476, 477, 479, 480, 481 

inT.31S.,R.2E 328-329, 

475,476,477,479,480,481 

inT.31  S.,R.3E 329-331, 

475,476,477,479,480,481 

in  T.  31  S.,  R.  4  E 331-333, 

475, 478, 477, 479, 480, 481 

in  T.31  S.,R.5E 260, 

333-334, 475, 476, 477, 479, 480, 481 

in  T.  31  S.,  R.  6  E 270, 

335-336, 475, 476, 477, 479, 480, 481 

in  T.  31  S. ,  R.  6|  E 336-337, 479, 480, 481 

in  T.  31  S.,  R.  7  E 337-338, 479, 480, 481 

in  T.  31  S.,  R.  8  E 338, 479, 480, 481 

in  T.  31  S.,  R.  9  E 338-339, 479, 480, 481 

in  T.  31  S.,  R.  10  E.  246, 270, 339, 479, 480, 481 
in  T.  31  S.,  R.  11  E.  246, 339-340, 479, 480, 481 

m  T.  31  S.,  R.  12  E 340-341, 482, 483, 484 

in  T.  31  S.,  R.  13  E 341, 482, 483, 484 

in  T.  31  S.,  R.  14  E 341-342, 482, 483, 484 

in  T.  31  S.,  R.  1  W 325, 479, 480, 481 

in  T.  31  S.,  R. 2  W 325, 479, 480, 481 

in  T.  32  S.,  R.  1  E. .  268, 343-344, 482, 483, 484 

in  T.  32  S.,  R.  2  E 344-345, 482, 483, 484 

in  T.  32  S.,  R.  3  E. .  253, 345-346, 482, 483, 484 

in  T.  32  S.,  R.  4  E 269, 

346-347, 475, 476, 477, 482, 483, 484 

in  T.  32  S.,  R.  5  E 260, 

347-349, 475, 476, 477, 482, 483, 484 

in  T.  32  S.,  R.  6  E 349-351, 

475,476,477,482,483,484 
,  R.  7  E '.  352-353, 482, 483, 484 


in  T.  32  S. 
inT.32S. 
in  T.  32  S. 
in  T.  32  S. 
in  T.  32  S. 
in  T.  32  S. 
in  T.  32  S. 
in  T.  32  S. 
in  T.  32  S. 
in  T.  32  S. 
in  T.  32  S. 
inT.33S. 
inT.83S. 
in  T.  33  S. 
in  T.  33  S. 

inT.33S. 

in  T.  33  S. 

in  T.  33  S. 
in  T.  33  S. 
inT.33S. 
in  T.  33  S. 
in  T.  33  S. 
in  T.  33  S. 


R 


E... 


..  351-352,482,483,484 

R.  8  E 353, 482, 483, 484 

R.  9  E 353-354, 482, 483, 484 

R.  10  E 354-355, 482, 483, 484 

R.  11  E 355, 482, 483, 484 

R.  12  E 355-356, 482, 483, 484 

R.  13  E 356, 482, 483, 484 

R.  14  E 357, 482, 483, 484 

R.  1  W .  252, 342-343, 482, 483, 484 

R.  2  W 342, 482, 483, 484 

R.  1  E 358-359, 482, 483, 484 

R.  2  E 359-360, 482, 483, 484 

R.  3  E. .  253, 360-361, 482, 483, 484 
R.  4  E 361-362, 

475,476,477,482,483,484 

R.  5  E 260, 

362-364, 475, 476, 477, 482, 483,  484 
R.  6  E 364-366, 

475, 476, 477, 482, 483, 484 

R.  7  E 367-368, 482, 483, 484 

R.  7i  E 366-367, 482, 483, 484 

R.  8  E 368, 482, 483, 484 

R.9E 369,482,483,484 

R.  10  E.  246, 369-370, 482, 483, 484 
R.  11  E 370, 482, 483, 484 
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timber  conditions  and  composition  of 

forest  in  T.  33  S. ,  R.  12  E .  371, 482, 483, 484 

in  T.  33  S., R.  13  E 371-372, 482, 483, 484 

in  T.  33  S.,  R.  14  E 372, 482, 483, 484 

in  T.  33  S.,  R.  1  W 358, 482, 483, 484 

in  T.  33  S.,  R.  2  W 357, 482, 483, 484 

in  T.  34  S.,  R.  1  E- 374, 485, 486, 487 

in  T.  34  S.,  R.  2  E 375, 485, 486, 487 

in  T.  34  S.,  R.  3  E 253, 376, 485, 486, 487 

inT.34S.,R.4E 260, 

376-377, 475, 476, 477, 485, 486, 487 

in  T.34S.,R.  5E 265, 

378-380, 475, 476, 477, 485, 486, 487 
in  T.  34  S.,  R.  6  E 381-383, 

475, 476, 477, 485, 486, 487 

in  T.  34  S.,  R.  7  E 383-384, 485, 486, 487 

in  T.  34  S.,  R.  7i  E 383, 485, 486, 487 

in  T.  34  S.,  R.  8  E 384-385, 485, 486, 487 

in  T.  34  S.,  R.  9  E 385, 485, 486, 487 

in  T.  34  S.,  R.  10  E.  246, 385-386, 485, 486, 487 

in  T.  34  S.,  R.  11  E 270, 386, 485, 486, 487 

in  T.  34  S.,  R.  12  E 387, 485, 486, 487 

in  T.  34  S.,  R.  13  E 387-388, 485, 486, 487 

in  T.  34  S.,  R.  14  E 388,  485, 486, 487 

in  T.  34  S.,  R.  1  W 373-374, 482, 483, 484 

in  T.  34  S.,  R.  2  W 372-373, 482, 483,  484 

inT.35S.,R.  IE 390,485,486,487 

in  T.  35  S.,  R.  2  E 253, 391, 485, 486, 487 

in  T.  35  S.,  R.  3  E 391-392, 485, 486, 487 

in  T.  35  S. ,  R.  4  E 392-394, 

475,476,477,485,486,487 
in  T.  35  S.,  R.  5  E 394-396, 

475, 476, 477, 485, 486, 487 
in  T.  35  S.,  R.  6  E 396-397, 

475, 476, 477, 485, 486, 487 

in  T.  35  S.,  R.  7  E 398, 485, 486, 487 

in  T.  35  S.,  R.  7i  E 398, 485, 486, 487 

inT.35S.,R.  8E 398-399,485,486,487 

in  T.  35  S. ,  R.  9  E . .  248, 399-400, 485,  486, 487 

in  T.  35  S. ,  R.  10  E 400, 485, 486, 487 

in  T.  35  S.,  R.  11  E 401, 485, 486, 487 

in  T.  35  S.,  R.  12  E 401-402, 485, 486, 487 

in  T.  35  S.,  R.  13  E 402, 485, 486, 487 

in  T.  35  S.,  R.  14  E 403, 485, 486, 487 

in  T.  35  S. ,  R.  1  W 389-390, 485, 486, 487 

in  T.  35  S.,  R.  2  W 389, 485, 486, 487 

in  T.  36  S. ,  R.  1  E . .  247, 404-405, 485, 486, 487 

in  T.  36  S. ,  R.  2  E 405-406, 485, 486, 487 

in  T.  36  S.,  R.  3  E 406-407, 485, 486, 487 

in  T.  36  S.,  R.  4  E 269, 

407-409, 475, 476, 477, 485, 486, 487 
inT.36S.,R.5E 409-411, 

475,476,477,485,486,487 
inT.36S.,R.6E 411-413, 

475,476,477,488,489,490 

inT.36S.,R.7aE 413,488,489,490 

in  T.  36  S. ,  R.  7b  E 414, 488, 489, 490 

in  T.  36  S.,  R.  8  E 414-415, 488, 489,  490 

in  T.  36  S.,  R.  9  E 248, 415, 488, 489, 490 

in  T.  36  S.,  R.  10  E 416, 488, 489, 490 

in  T.  30  S.,  R.  HE 416-417, 488, 489, 49^ 

in  T.  36  S.,  R.  12  E 417-418, 488, 489, 490 

in  T.  36  S.,  R.  13  E 418, 488, 489, 490 

in  T.  36  S.,  R.  14  E 418, 488, 489, 490 

in  T.  36  S.,  R.  1  W 404, 485, 486, 487 
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timber  conditions  and  composition  of 

forest  in  T.  36  S.,  R.  2  W.  403,  485, 486, 487 


in  T.  37  S.,  R.  1  E 420, 488 

in  T.  37  S.,  R.  2  E 420-421, 488 

in  T.  37  S.,  R.  3  E 421-422, 488 

in  T. 37  S.,  R.  4  E 

422-423,475,476,477,488 

inT.37S.,R.5E 

423-425, 475, 476, 477, 488 

inT.37S.,R.6E 

475, 476, 477, 488 

n  T.  37  S.,  R.  7  E 426-427, 488 

nT.37S.,R.8E 427,488 

nT.37S.,R.9E 428,488 

nT.37S.,R.10E 428-429,488 

nT.37S.,R.ll  E 430,488 

nT.37S.,R.lli  E 429, 488^ 

nT.37S.,R,12  E 430,488^ 

nT.37S.,R.13  E 430,488 

nT.37S.,R.14E 431,488 

n  T.  37  S.,  R.  1  W 419-420, 488 

nT.37S.,R.2W 418-419,488 

nT.38S.,R.lE 432,488 

n  T.  38  S.,  R.  2  E 432-433, 488 

nT.38S.,R.3E 433-434,488^ 

n  T,  38  S.,  R.  4  E 434-435, 488 

nT.38S.,R.5E 435-436,488 

nT.38S.,R.6E 436-437,488 

n  T.  38  S.,  R.  7  E 437-438, 488 

n  T.  38  S.,  R.  8  E 438-439, 488 

nT.38S.,R.9E 439,488 

n  T.  38  S.,  R.  10  E 439-440, 488 

nT.38S.,R.ll  E 440-441,491 

nT.38S.,R.lU  E 440,491 

n  T.  38  S.,  R.  12  E 441, 491 

nT.38S.,R.18  E 441,491 

nT.38S.,R.14  E 442,491 

nT.38S.,RlW 432,488 

nT.38S.,R.2W 431,488 

n  T.  39  S.,  R.  1  E 443-444, 491 

nT.39S.,R.2E 444,491 

nT.39S.,R.3  E 445,491 

in  T.  39  S.,  R.  4  E 445-446, 491 

n  T.  39  S. ,  R.  5  E . .  269, 446-447,  491 
n  T.  39  S.,  R.  6  E. .  2!>4, 447-448, 491 

n  T.  39  S.,  R.  7  E 448-449, 491 

nT.39S.,R.8E 449,' 491 

nT.39S.,R.9E 449,491 

n  T.  39  S. ,  R.  10  E 449-450, 491 

nT.39S.,B.ll  E 450,491 

nT.39S.,R.ll|  E 450,491 

n  T.  39  S.,  R.  12  E 450-451, 491 

n  T.  39  S.,  R.  13  E 451, 491 

nT.39S.,R.14  E 451,491 

nT.39S..R.lW 443,491 

nT.39S.,R.2W 442,491 

n  T.  40  S.,  R.  1  E 453-454, 491 

T. 40  S. ,  R. 2  E 454-455, 491 

n  T.  40  S.,  R.  3  E 45.5-456, 491 

nT.40S.,R.4E 247,456,491 

n  T.  40  S.,  R.  5  E 457-458, 491 

n  T.  40  S.,  R.  6  E 247, 458, 491 

n  T.  40  S.,  R.  7  E 254, 459, 491 

n  T.  40  S. ,  R.  8  E . . . . . .  459-460, 491 

nT.40S.,R.9  E..,., 460,491 


489, 490 
489, 490 
489, 490 
,..  254, 
489, 490 
..  256, 
489, 490 
425-426, 
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489, 490 
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489, 490 
489, 490 
489, 490 
489, 490 
489, 490 
489, 490 
489, 490 
489, 490 
489, 490 
489, 490 
489, 490 
489, 490 
489, 490 
489, 490 
489, 490 
489, 490 
492, 493 
492, 493 
492, 493 
492, 493 
492, 493 
489, 490 
489, 490 
492, 493 
492, 493 
492, 493 
492, 493 
492, 493 
492,  493 
492, 493 
492,493 
492, 493 
492, 493 
492, 493 
492, 493 
492, 493 
492, 493 
492, 493 
492, 493 
492, 493 
492, 493 
492, 493 
492, 493 
492, 493 
492, 493 
492, 493 
492, 493 
492, 493 
492, 493 
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timber  conditions  and  composition  of 

forest  in  T.  40  S.,  R.  10  E.  460, 491, 492, 493 

in  T.  40  S.,  R.  11  E 460-461, 491, 492, 493 

in  T.  40  S.,  R.  12  E 461, 491, 492, 493 

LnT.40S.,R.13  E 461,491,492,493 

in  T.  40  S.,  R.14  E 462, 491, 492, 493 

in  T.  40  S. ,  R.  14i  E 462, 491, 492, 493 

in  T.  40  S.,  R.  1  W  .  253, 452-453, 491, 492, 493 

in  T.  40  S. ,  R.  2  W 451-452,  491, 492, 493 

in  T.  41  S.,  R.  1  E 464-465, 494, 495, 496 

in  T.  41  S.,  R.  2  E 465-466, 494, 495, 496 

in  T.  41  S. ,  R.  3  E . .  247, 269, 466, 494, 495, 496 

in  T.  41  S. ,  R.  4  E 466-467, 494, 495, 496 

in  T.  41  S. ,  R.  5  E 467-468, 494, 495, 496 

in  T.  41  S.,  R.  6  E 468-469, 494, 495, 496 

inT.41S.,R.7  E 469,494,495,496 

in  T.  41  S. ,  R.  8  E 469-470, 494, 495,  496 

inT.41S.,R.9E 470,494,495,496 

in  T.  41  S.,  R.  10  E 470, 494, 495, 496 

in  T.  41  S.,  R.  11  E 470, 494, 495, 496 

in  T.  41  S.,  R.  12  E 470, 494, 495,  496 

in  T.  41  S.,  R.  13  E 470-471, 494, 495, 496 

in  T.  41  S.,  R.  14  E 471, 494, 495, 496 

in  T.  41  S.,  R.  14i  E 471, 494, 495, 496 

in  T.  41  S.,  R.  1  W 463-464, 494, 495,496 

in  T.  41  S. ,  R.  2  W 462-463, 494, 495^  496 

Oregon  maple.    See  Maple,  Oregon. 

Ozette  Lake,  Wash.,  plates  showing  views 

near i84, 206 


P. 


Pacific  arbor  vitse.    See  Arbor  vitse.  Pacific. 
Pacific  dogwood.    See  Dogwood,  Pacific. 
Pacific  plum.    See  Plum,  Pacific. 
Pacific  yew.    See  Yew,  Pacific. 
Paper-leaf  alder.    See  Alder,  paper-leaf. 
Parks,  national,  map  showing  forest  reserves 

and In  atlas 

Patton  spruce.    See  Spruce,  Patton. 

Pecos  River  Reserve,  Ariz.,  area  and  date 

of  establishment  of 14 

Picea  alba.    See  Spruce,  white. 

Picea  engelmanni.    See  Spruce, Engelmann. 

Picea  sitchensis,  amount  in  Tacoma  qiiad- 

rangle.  Wash 578 

See  Spruce;  Spruce,  tide-land. 
Pikes  Peak  Reserve,  Colo.,  area  and  date  of 

establishment  of 14 

Pine,  gray,  range,  size,  character,  and  occur- 
rence of 517, 543 

Pine,  Jeffrey,  range,  size,  age,  reproduction, 

and  occurrence  of 524-525, 543, 548 

Pine  limber,  areas  timbered  by 41 

map  showing  distribution  of 70 

size  of 42 

Pine,   lodgepole,     amount   in    Lewis   and 

Clarke  Reserve,  Mont 44 

amount   in    Mount    Rainier    Reserve, 

Wash 127 

areas  timbered  by 41, 99, 240, 537 

map  showing  distribution  of 440 

plates  showing 50, 62, 68,  72,  74. 276 

range  of 99, 243,  536, 543 

rate  of  growth  of  23, 107 


INDEX. 


707 


Page. 
Pine,  lodgepole,  size,  age,  quality,  and  re- 
production of 42,59,99,537 

Pine,  mountain,  plate  showing 98 

rate  of  growth  of 107 

range,  size,  quality,  and  occurrence  of..      100 
See  also  Pine,  white-bark;  Pine,  nut. 
Pine  Mountain  and  Zaca  Lake  Reserve,  Cal., 

area  and  date  of  establishment  of . .        14 

Pine,  nut,  areas  timbered  by 41 

plate  showing 50 

size  and  quality  of 42, 59 

>Seeafeo  Pine,  mountain;  Pine,  white- 
bark. 

Pine,  sugar,  age,  and  reproduction  of 522-523 

amount   in    Cascade    Range    Reserve, 

Oreg.,  and  adjacent  region 267, 

474, 478, 496, 497 

areas  tmibered  by 238-239, 522 

map  showing  distribution  of 240 

range  of 243, 522, 543 

size  and  quality  of 275, 522, 548 

Pine,  western  white,  range,  size,  age,  repro- 
duction and  occurrence  of 539, 543, 548 

rate  of  growth  of 24 

See  also  Pine,  white. 
Pine,  wliite,  amount  in  Cascade  Range  Re- 
serve, Oreg., and  adjacent  region. . .     267, 

474,478,496,497 
amount  in  Lewis  and  Clarke  Reserve, 

Mont 44 

amount    in    Mount    Rainier    Reserve, 

Wash 127 

amount     in     Sandpoint     quadrangle, 

Idaho 595 

areas  timbered  by 41, 98, 155, 239, 590-594 

map  showing  distribution  of 48 

plate  showing 96 

range  of 98, 155, 243 

rate  of  growth  of 107 

size  and  quality  of 42, 98, 275, 548 

See  also  Pine,  western  white. 
Pine,  wliite-bark, areas  timbered  by..  239-240,541 

maps  showing  distribution  of 70, 320 

range  of 243, 541, 543 

rate  of  growth  of 24 

size  and  reproduction  of 541-542 

See  also  Pine,  mountain;  Pine,  nut. 
Pine,  yellow,  age  and  reproduction  of —  520-521 
amount   in    Cascade   Range    Reserve, 

Oreg. ,  and  ad j  acent  region 267, 

474,478,496,497 
amount  in  Lewis  and  Clarke  Reserve, 

Mont 44 

amount   in    Mount    Rainier    Reserve, 

Wash 127 

amount  in  Sandpoint  quadrangle,  Idaho      595 

areas  timbered  by 41, 99, 238, 520, 585-587 

maps  showing  distribution  of 70, 134, 320 

plates  showing 38, 

42, 44, 68, 72, 74, 78, 96, 246, 250 

range  of 99  242, 243, 520, 543 

rate  of  growth  of 23, 107 

size  and  quality  of 42, 99, 275, 520, 548 

See  also  Yellow-pine  type. 
Pinus   albicaulis.     See    Pine,    white-bark; 
Pine,  mountain;  Pine,  nut. 


Page. 

Pinus  flexilis.    See  Pine,  limber. 

Pinus  jeffreyi.    See  Pine,  Jeffrey. 

Pinus  lambertiana.    See  Pine,  sugar. 

Pinus  monticola.    See  Pine,  white;    Pine, 
western  white. 

Pinus  murrayana.    See  Pine,  lodgepole. 

Pinus  ponderosa.    See  Pine,  yellow. 

Pinus  sabiniana.    See  Pine,  gray. 

Pitt,  Mount.    See  Mount  Pitt. 

Plaeerville  quadrangle,  Cal.,  classification 

of  lands  in 549 

map  showing  classification  of  lands.  In  atlas 
stand  of  timber  in 21 

Placid  Creek,  Mont.,  plate  showing  view  on       46 

Placid  Lake,  Mont.,  plate  showing  views  at 

and  near 42, 50, 74 

Plum  Creek  Reserve,  Colo.,  area  and  date  of 

establishment  of 14 

Plum,  Pacific,  range  and  occurrence  of. . .  535, 543 

Plummer,  F.  G.,  report  on  Mount  Rainier 

Reserve,  Wash.,  by 81-143 

work  of 16 

Populus  angustifolia.    See  Cottonwood. 

Populus  tremuloides.    See  Aspen;    Aspen, 
quaking. 

Populus  trichocarpa.    See  Cottonwood;  Cot- 
tonwood, black. 

Port  Orford  quadrangle,  Oreg.,  forest  condi- 
tions in 576 

map  showing  land  classification In  atlas 

Prescott  Reserve,  Ariz.,  addition  to 13 

area  and  date  of  establishment  of 14 

Priest  River  Reserve,  Idaho-Wash.,  area  and 

date  of  establishment  of 14 

Prunusdemissa.    .SeeChokecherry,  western. 

Prunus  emarginata.     See  Bitter  cherry. 

Prunus  subcordata.    See  Plum,  Pacific. 

Pseudotsuga  mucronata.    See  Fir,  red. 

Pseudotsuga  taxifolia,  amount  in  Seattle 

quadrangle.  Wash 580 

amount  in  Tacoma  quadrangle,  Wash  .      578 
See  also  Fir,  red. 

Ptarmigan  Peak,  Mont.,  plate  showing  view 

of  burn  near 46 

Puyallup  River,  Wash.,  timber  conditions  in 

watershed  of Ill 

Pyramid  Peak  quadrangle,  CaL,  classifica- 
tion of  lands  in 549 

map  showang  classification  of  lands. .  In  atlas 
stand  of  timber  in 21 

Pyrus  rivularis.    See  Crab  apple. 


Q. 


Quaking  aspen.    See  Aspen,  quaking. 
Quereus   californica.    See   Oak,   California 

black. 
Quereus  chrysolepis.    See  Oak,  canyon  live. 
Quereus  densiflora.    See  Oak,  tan-bark. 
Quereus    douglasii.      See    Oak,   California 

rock. 
Quereus  dumosa.    See  Oak,  California  scrub. 
Quereus  garryana.    See  Oak. 
Quereus  lobata.    See  Oak,  California  white. 
Quereus  morehus,  size  and  occurrence  of. . .      519 
Quereus  wislizeni.    See  Oak,  California  live. 
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Quillayute  Prairie,   Wash.,  plate  shoAving 

view  of 184 

Quillayute  River,  plate  showing  view  on. . .      186 

R. 

Rainier,  Mount.    See  Mount  Rainier. 

Red  cedar.    See  Cedar,  red. 

Red  fir.    See  Fir,  red. 

Red  fir,  California.    .See  Fir,  California  red. 

Red-fir  type,  composition  and  character  in 

Cascade  Range  Reserve,  Oreg.,  and 

adjacent  region  251-259 

composition  and  character  in  Sandpoint 

quadrangle,  Idaho 587-590 

Redwood,  rate  of  growth  of 24 

Rhamnus  purshiana.    See  Bearberry. 

Rixon,  T.  F.,  work  of 17 

Rixon,  T.  F.,  and   Dodwell,  Arthur,  report 

on  Olympic  Forest  Reserves,  Wash., 

from  notes  by 145-208 

Rock  Creek,  Wash.,  timber  conditions  in 

watershed  of 117-118 

Rock  oak,  California.    See  Oak,  California 

rock. 
Rogue  River,  Oreg.,  description  of  drainage 

area  of 223-225 

plates  showing  views  in  valley  of 250 

plate  showing  view  on  North  Fork  of. . .      276 
Roseburg quadrangle, Oreg.,  classification  of 

lands  in 577 

map  showing  land  classification In  atlas 

Rubicon  River,  Cal.,  plate  showing  view  of.      538 

S. 

Salix  lasiandra.    See  Willow,  marsh. 

San  Bernardino  Reserve,  Cal.,  area  and  date 

of  establishment  of 14 

Sandpoint  quadrangle,  Idaho,  classification 

of  lands  in 595 

estimates  of  mill  timber  in 595 

forest  conditions  in 584-594 

map  showing  land  classification In  atlas 

topographical  features  of 583-584 

San   Francisco  Mountains  Reserve,   Ariz., 

area  and  date  of  establishment  of  . .        14 

San  Gabriel  Reserve,  Cal.,  area  and  date  of 

establishment  of 14 

San  Jacinto  quadrangle,  Cal.,  forest  condi- 
tions in  575-576 

map  showing  land  classification In  atlas 

San  Jacinto  Reserve,  Cal.,  area  and  date  of 

establishment  of 14 

Santa  Inez  Reserve,  Cal.,  area  of 13, 14 

Scrub  oak,  California.    See  Oak,  California 
scrnb. 

Seattle  quadrangle.  Wash.,  classification  of 

lands  in 579-580 

map  showing  land  classification In  atlas 

Sequoia  gigantea.    See  Big  tree. 

Shake  timber,  price  of 545 

Sierra  Nevada,  Cal.,  summary  of  work  in. . .  19-21 

Sierra  Reserve,  Cal.,  area  and  date  of  estab- 
lishment of 14 

Silver  fir.    See  Fir,  silver. 
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Siskiyou  Mountains,  Oreg.,  plate  showing 

view  of 226 

topographic  features  of 226-227 

Siskiyou  Peak,  Oreg.,  elevation  of 226 

Smith  Creek,  Mont.,  dead  wood  in  valley  of.  62 

estimate  of  cutting  on 63 

plate  showing  view  of  mill  on 44 

timber  in  valley  of 58 

Snow,  Oreg.,  plate  showing  method  of  haul- 
ing logs  near 296 

Snow  Range,  Wash.,  plate  showing  view  of.  196 

Soap  Creek,  Cal.,  plates  showing  forest  near.  520 
Soleduck    River,    Wash.,    plates    showing 

views  on 184, 186 

Sonora  quadrangle,  Cal.,  classification    of 

lands  in 571 

map  showing  classification  of  lands  .  In  atlas 

stand  of  timber  in 20 

topographic  features  and  forest  condi- 
tions in  569-570 

South  Fork  of  American  River,  plate  show- 
ing views  of 536 

South   Fork  of   Birch  Creek,  Mont.,   plate 

showing  view  on 78 

South  Fork  of  Cosumnes  River,  Cal.,  plate 

showing  view  of 546 

South  Fork  of  Deep  Creek,  Mont.,  timber  in 

valley  of 58 

South  Fork  of  Depuyer  Creek,  Mont.,  esti- 
mate of  cutting  on 63 

timber  in  valley  of 58 

South    Fork    of    Flathead    Valley,    Mont., 

agricultural  land  in 73 

area  burned  in 47 

dead  wood  in 49, 73 

estimate  of  timber  in 44 

fires  and  reproduction  in  72 

humus  in 69 

irrigation  and  water  power  in 73 

litter  in 69 

rock,  soil,  and  subsoil  in 69 

topograi>hic  features  of 68 

transportation  facilities  in 73 

trees  and  timber  in 70-71 

young  growth  and  underbrush  in 71 

South  Fork  of  Mokelumne  River,  Cal.,  plate 

showing  view  on 530 

South  Fork  of  Stanislaus  River,  Cal.,  plate 

showing  views  on 508 

South  Fork  of  Teton  Creek,  Mont.,  dead- 
wood  in  valley  of 62 

estimate  of  cutting  on 63 

plates  showing  views  on  .  .■. 44, 54, 58 

timber  in  valley  of 58 

South   Gerle  Creek,    Cal.,    plate    showing 

view  of 540 

South  Platte  Reserve,  Colo.,  area  and  date 

of  establishment  of 14 

Spokane  quadrangle,  Wash.,  classification 

of  lands  in 582 

map  showing  land  classification In  atlas 

Spotted  Bear,  Mont.,  reproduction  near 49 

Spragvte  River,  Oreg.,  terrace  near 231 

Spruce,  amount  and  percentage  in  Coos  Bay 

quadrangle,  Oreg 577 
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Spruce,  amount  in  Lewis  and  Clarke  Re- 
serve, Mont 44 

amount  in  Olympic  Reserve,  Wash 154 

amount  in  Tacoma  quadrangle,  Wash..      578 

map  showing  distribution  of In  atlas 

plates  showing 184, 202, 204 

rate  of  growth  of 24 

Hee  aUo  Spruce,  tide-land. 

Spruce,  blue,  rate  of  growth  of 24 

Spruce,  Douglas.    Hee  Fir,  red. 
Spruce,   Engelmann,  amount   in    Cascade 
Range  Reserve,  Oreg.,  and  adjacent 

region 267, 474, 478, 490, 497 

amount    in    Mount    Rainier    Reserve, 

Wash 127 

areas  timbered  by 41, 102, 241 

size  and  (juality  of 43, 59, 102, 275 

plates  showing 64, 100 

range  of 102, 243, 244 

rate  of  growth  of 24, 108 

Spruce,  Patton,  rate  of  growth  of 25 

Spruce,  tide-land,  range,  size,  quality,  and 

occurrence  of 102-103 

See  also  Spruce. 

Spruce",  white,  areas  timbered  by 41 

Stampede  Tunnel,  Wa.sh.,  temperature  and 

snowfall  at 90 

Stanislaus  grove,  Cal.,  names  of  big  trees  in      529 
Stanislaus  Reserve,  Cal.,  area  and  date  of  es- 
tablishment of 14 

boundaries  of 506 

clas.Hihcation  of  lands  in 550 

stand  of  timber  in 21 

Stanislaus  River,  Cal.    See  South  Fork  and 

Middle  Fork  of  Stanislaus  River. 
Stanislaus  and    Lake  Tahoe  reserves,  Cal., 
agriculture  and  agricultural  lands 

in 511-512 

character  and   distribution  of   species 

in 517-544 

character  of  forest  in 514-515 

composition  of  forest  in 516-517 

effect  of  industries  on  reproduction  in  551-557 

forest  fires  in 557-560 

forest  land  in 514 

grazing  in 510-511 

lumbering  and  timber  industries  in. .  512-514 

mining  in 509-510 

report  on 499-561 

settlen.ents  in 508-509 

standing  commercial  timber  in 547-550 

tables  showing  size  and  density  of  trees 

in 548 

topographic  features  of 507-508 

uses  and  market  prices  of  timber  in . .  544-547 

water  supply  in 508 

Steamboat  Mountain,  Wash. ,  burn  on 134 

Storehouse  Creek,   Mont.,   plate    showing 

view  of  valley  of 38 

settlement  on 54 

Studding,  price  of 545 

Sudworth,G.B.,  report  on  Stanislaus  and 

Lake  Tahoe  reserves  by 499-561 

work  of 20 

Sugar  pine.    See  Pine,  sugar. 
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Summit  Creek,  Cal.,  plate   showing  forest 

near 518 

Summit  Creek,  Wash.,  mineral  spring  on  . . .        95 
Sun  River,  Mont.,  deadwood  in  valley  of. . .        62 

settlements  on 54 

See  also  North  Fork  and  Middle  Fork 
of  Sun  River. 
Swan-Clearwater     Valley,    Mont.,     areas 

burned  in 47 

agricultural  land  and  grazing  in 80 

deadwood  in 49, 79 

estimate  of  timber  in  valley  of 44 

fires  in 77-78 

humus  in 75 

litter  in 75 

means  of  transportation  in 79 

reproduction  in 78-79 

rock,  .soil,  and  subsoil  in 74-75 

topographic  features  of 74 

trees  and  timber  in 75-76 

water  power  in 80 

young  growth  and  underbrush  in 76-77 

Swan  Lake,  Mont.,  plates  showing  views  of.  52, 66 
Swan  River,  Mont.,  plates  showing  forest  in 

valley  of 38, 42, 54, 62, 68, 72 

reproduction  on 49 

Sycan  River,  Oreg.,  effects  of  fires  along  . . .      282 
terrace  near 230 


Tacoma  quadrangle,  Wash.,  classification  of 

lands  in 578-579 

map  showing  land  classification In  atlas 

Tamarack,  amount  in  Mount  Rainier  Re- 
serve, Wash 127 

amount  in  Sandpoint  quadrangle,  Idaho      595 

plate  showing 98 

range,  size,  quality,  and  occurrence  of. .      104 

rate  of  growth  of 108 

Tan-bark  oak.    See  Oak,  tan-bark. 

Tannum  Lake,  Wash.,  cutting  near 138 

Tatoosh  Range,  Wash.,  plate  showing  view 

of 92 

Taxus  brevifolia.    See  Yew;  Yew,  Pacific. 

Teton  Creek,  Mont.,  settlement  on 54 

See  also  North  Fork  and  South  Fork 
of  Teton  Creek. 
Teton  Reserve,  Wyo.,  area  and  date  of  estab- 
lishment of 14 

Thuja   plicata,  amount  in    Seattle    quad- 
rangle, Wash 580 

amount  in  Tacoma  quadrangle.  Wash. .      578 
See  also  Cedar;  Cedar,  red. 
Tide-land  spruce.    See  Spruce,  tide-land. 

Tieton  River,  Wash. ,  cutting  along 138 

mineral  springs  on 95 

plate  showing  view  of  headwaters  of  . .      138 
timber  conditions  in  watershed  of  . . .  123-124 

Timber,  uses  and  prices  of 128, 544-547 

Timber  trees,  defects  and  diseases  of 109-110 

table  showing  rate  of  growth  of 107-109 

Torreya,  California,  range,  size,  and  occur- 
rence of 535, 543 

Trabuco  Canyon  Reserve,  Cal. ,  area  and  date 

of  establishment  of 14 
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Tsuga  heterophylla.    See  Hemlock. 

Tsuga    mertensiana,    amount   in    Tacoma 

quadrangle,  Wash 578 

tS'feaZ.so Hemlock;  Hemlock,  western. 

Tsuga  pattoniana.  See  Hemlock;  Hemlock, 
mountain. 

Tsuga  pattonii.  See  Hemlock,  alpine;  Hem- 
lock, black. 

Tumion  californicum.  See  Torreya,  Cali- 
fornia. 

Tuolumne  River,  Cal.,  plate  showing  views 

on  North  Fork  of 506 

Two  Medicine  Creek,  Mont,  dead  wood  in 

valley  of 62 

U. 

Uinta  Reserve,  Utah,  area  and  date  of  estab- 
lishment of 14 

Union  Peak,  Oreg.,  altitude  of 333 

Umpqua  divides,  Oreg.,  plate  showing  view 

of  summit  of 226 

Umpqua  Mountains,  Oreg.,  topographic  fea- 
tures of 227-228 

Upper  Klamath  Lake,  Oreg.,  terraces  near  .      230 

V. 

Vernal  Falls,  Cal.,  plate  showing  view  of .-. .      572 
Vine  maple.    See  Maple,  vine. 

W. 

Washington,  timber  conditions  in  T.21  N., 

R.  5  W 159 

in  T.  22  N.,  R.  5  W 159-160 

in  T.  23  N.,  R.  5  W 160-161 

in  T.  23  N.,  R.  6  W 161 

inT.24N.,R.4  W 162 

in  T.  24  N.,  R.  5  W 162-163 

in  T.  24  N.,  R.  6  W 163 

in  T.  25  N.,  R.  3  W 164 

inT.  25N.,R.4W 164-165 

in  T.  25  N. ,  R.  5  W 165 

in  T.  26  N.,  R.  3  W 166 

in  T.  26  N.,  R.  4  W 166-167 

in  T.  26  N.,  R.  5  W 167 

in  T.  26  N.,  R.  6  W 168 

in  T.  26  N.,  R.  7  W 168-169 

in  T.  26  N.,  R.  12  W 169 

inT.  26N.,R.13W 170 

in  T.26N.,R.14  W 170-171 

inT.  27N.,R.3  W 171 

in  T.  27  N.,  R.  4  W 171-172 

in  T.  27  N. ,  R.  5  W 172 

in  T.  27  N.,  R.  6  W 172-173 

in  T.  27  N.,  R.  7  W 173 

in  T.  27  N.,  R.  8  W 174 

in  T.  27  N.,  R.  10  W 174-175 

in  T.  27  N.,  R.  11  W 175 

in  T.  27  N.,  R.  12  W 176 

in  T.  27  N.,  R.  13  W 176-177 

in  T.  27  N.,  R.  14  W 177 

in  T.  27  N.,  R.  15  W 178 

in  T.  28  N.,  R.  3  W 178 

in  T.  28  N.,  R.  4  W 179 

inT.  28N.,R.5  W 179-180 
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Washington,  timber  conditions  in  T.  28  N., 

R.6  W 180 

in  T.  28  N.,  R.  7  W 180-181 

in  T.  28  N.,  R.  8  W 181-182 

in  T.  28  N.,  R.  9  W 182 

in  T.  28N.,R.10  W 183 

inT.  28N.,R.ll  W 183-184 

in  T.  28  N.,  R.  12  W 184 

inT.  28N.,R.13  W 185 

in  T.  28  N.,  R.  14  W 185-186 

in  T.  28N.,R.  15  W 186 

in  T.  29  N.,  R.  3  W 187 

in  T.  29  N.,R.4  W 187-188 

in  T.  29  N. ,  R.  5  W 188-189 

in  T.  29  N.,  R.  6  W 189 

in  T.  29N.,R.  7  W 189-190 

in  T.  29  N.,  R.  8  W 190-191 

inT.  29N.,R.9  W 191 

in  T.  29  N.,  R.  10  W 192 

in  T.  29  N.,  R.  11  W 192-193 

in  T.  29  N.,  R.  12  W 193-194 

in  T.  29  N.,  R.  13  W 194-195 

in  T.  29N.,R.  14  W.. 195 

in  T.  29  N.,  R.  15  W 196 

in  T.  30  N.,  R.  9  W "  196-197 

in  T.  30  N.,  R.  10  W 197-198 

inT.  30N.,R.ll  W 198-199 

in  T.  30  N.,  R.  12  W 199 

in  T.  30  N.,  R.  13  W 200 

in  T.  30  N.,  R.  14  W 201 

in  T.  30  N.,  R.  15  W 202 

in  T.  30  N.,  R.  16  W 202-203 

in  T.  31  N.,  R.  14  W 203-204 

in  T.  31  N.,  R.  15  W 204-205 

in  T.  31  N.,  R.  16  W 205 

in  T.  32  N.,  R.  14  W 206 

in  T.  32  N.,  R.  15  W 206-207 

in  T.  32  N.,  R.  16  W 207-208 

in  T.  33  N.,  R.  14  W 208 

Washington  Reserve,  Wash.,  area  and  date 

of  establishment  of 14 

Washougal  River,  Wash.,  timber  conditions 

in  watershed  of 117 

Wawona,  Cal. ,  plate  showing  view  of 572 

Western    chokecherry.     See   Chokecherry, 
western. 

Western  dogwood.    See  Dogwood, western. 

Western  hemlock.    See  Hemlock, western. 

Western  juniper.    See  Juniper,  western. 

Western  larch.    See  Larch,  western. 

Western  white    pine.      See   Pine,   western 
white. 

White  alder.    See  Alder,  white. 

White-bark  pine.    See  Pine,  white-bark. 

White  cedar.    See  Cedar,  white. 

White  fir.    See  Fir,  white. 

White  oak,  California.    See  Oak,  California 
white. 

White  pine.    See  Pine,  white. 

White-pine  type,  composition  and  character 

in  Sandpoint  quadrangle,  Idaho. .  590-594 

White  pine,  western.      See    Pine,   western 
white. 

White  River,  Wash.,  timber  conditions  in 

watershed  of Ill 
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White  Salmon  River,  Wash.,  timber  condi- 
tions in  watershed  of 120-121 

White  spruce.    See  Spruce,  white. 
W'illiamson    River,    Oreg.,    plate   .showing 

view  on 250 

Willow  Creek,  Mont.,  character  of  valley  of.        68 

reproduction  on 49 

settlements  on 55 

Willow,  marsh,  rate  of  growth  of 109 

Wind  River,  Wash.,  character  of  valley  of. .        92 
timber  conditions  in  watershed  of 118-119 

Y. 

Yakima  River,  Wash.,  timber  conditions  in 

watershed  of 125-126 

Yellow  fir.    See  Fir,  red. 

Y'ellow  pine.    See  Pine,  yellow. 

Yellow-pine  type,  composition  and  charac- 
ter in  Cascade  Range  Reserve,  Oreg., 
and  adjacent  regions 2 16-251 


Page. 
Yellow-pine  type,  composition  and  char- 
acter   in    Sandpoint    quadrangle, 

Idaho 585-587 

Yellow.stone  Reserve,  Wyo.,  area  and  date 

of  establishment  of 14 

Yew,  rate  of  growth  of 109 

See  also  Yew,  Pacific. 
Yew,  Pacific,  range,  size,  quality,  and  oc- 
currence of 105, 535-536, 543 

See  also  Yew. 
Yosemite  National  Park,  Cal.,  plates  show- 
ing views  in 570, 572 

Yosemite  quadrangle,  Cal.,  classification  of 

lands  in .574 

map  showing  classification  of  lands. .  In  atlas 

stand  of  timber  in 20 

topographic  features  and  forest  condi- 
tions in  571-573 
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The  statute  approved  Mareh  S,  1H79,  establishing  the  Tnited  States  Geological  Survey,  contains  the 
following  provisions : 

"The  publications  of  the  Geological  Survey  shall  consist  of  the  annual  report  of  operations,  geologi- 
cal and  economic  maps  illustrating  the  resources  and  classification  of  the  lands,  and  reports  upon 
general  and  economic  geology  and  i)aleontol()gy.  The  annual  report  of  operations  of  the  Geological 
Survey  shall  accompany  the  annual  report  of  the  Secretary  of  the  Interior.  All  special  memoirs  and 
reports  of  said  Survey  shall  be  issued  in  uniform  quarto  series  if  deemed  necessary  by  the  Director, 
but  otherwise  in  ordinary  octavos.  Three  thousand  copies  of  each  shall  be  published  for  scientific 
exchanges  and  for  sale  at  the  price  of  publication  ;  and  all  literary  and  cartographic  materials 
received  in  exchange  shall  be  the  ])ro|)crty  of  the  I'nited  States  and  form  a  part  of  the  library  of  the 
organization;  and  the  money  resulting  from  the  sale  of  such  itMl)licati<)ns  siiall  be  covered  into  the 
Treasury  of  the  United  States." 

Except  in  those  cases  in  which  an  extra  number  of  any  special  memoir  or  report  has  been  supplied 
to  the  Survey  by  resolution  of  rongress.  or  has  been  ordered  by  tlie  Secretary  of  the  Interior,  this 
office  has  no  copies  for  gratuitous  distribution. 
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91.  Record  of  North  American  Geology  for  1890,  by  Nelson  Horatio  Darton.    1891.    8°.    88  pp.    Price 
10  cents. 

92.  The  Compressibility  of  Liquids,  by  Carl  Barus.    1892.    8°.    96  pp.    29  pi.    Price  10  cents. 

93.  Some  Insects  of  Special  Interest  from  Florissant,  Colorado,  and  Other  Points  in  the  Tertiaries 
of  Colorado  and  Utah,  by  Samuel  Hubbard  Scudder.    1892.    8°.    35  pp.    3  pi.    Price  5  cents. 

94.  The  Mechanism  of  Solid  Viscosity,  by  Carl  Barus.    1892.    8°.    138  pp.    Price  15  cents. 

95.  Earthquakes  in  California  in  1890  and  1891,  by  Edward  Singleton  Holden.    1892.    8°.    31  pp. 
Price  5  cents. 

96.  The  Volume  Thermodynamics  of  Liquids,  by  Carl  Barus.    1892.    8°.    100  pp.     Price  10  cents. 

97.  The  Mesozoic  Echinodermata  of  the  United  States,  by  William  Bullock  Clark.    1893.    8°.    207 
pp.    50  pi.    Price  20  cents. 

98.  Flora  of  the  Outlying  Carboniferous  Basins  of  Southwestern  Missouri,  by  David  White.    1893. 
8°.    139  pp.    5  pi.    Price  15  cents. 

99.  Record  of  North  American  Geology  for   1891,  by  Nelson  Horatio  Darton.    1892.    8°.    73  pp. 
Price  10  cents. 

100.  Bibliography  and  Index  of  the  Publications  of  the  U.  S.  Geological  Survey,  1879-1892,  by  Philip 
Creveling  Warman.    1893.    8°.    495  pp.    Price  25  cents. 

101.  Insect  Fauna  of  the  Rhode  Island  Coal  Field,  by  Samuel  Hubbard  Scudder.    1893.    8°.    27  pp. 
2  pi.    Price  5  cents. 

102.  A  Catalogue  and  Bibliography  of  North  American  Mesozoic  Invertebrata,  by  Cornelius  Breck- 
inridge Boyle.    1893.    8°.    315  pp.    Price  25  cents. 

103.  High  Temperature  Work  in  Igneous  Fusion  and  Ebullition,  chiefly  in  Relation  to  Pressure,  by 
Carl  Barus.     1893.     8°.     57  pp.     9  pi.     Price  10  cents. 

104.  Glaciation  of  the  Yellowstone  Valley  north  of  the  Park,  by  Walter  Harvey  Weed.    1893.    8^. 
41  pp.    4  pi.    Price  5  cents. 

105.  The  Laramie  and  the  Overlying  Livingston  Formation  in  Montana,  by  Walter  Harvey  Weed, 
with  Report  on  Flora,  by  Frank  Hall  Knowlton.    1893.    8°.    68  pp.    6  pi.    Price  10  cents. 

lOG.  The  Colorado  Formation  and  its  Invertebrate  Fauna,  by  T.  W.  Stanton.    1893.    8^.    288  pp. 
45  pi.     Price  20  cents. 

107.  The  Trap  Dikes  of  the  Lake  Champlain  Region,  by  James  Furman  Kemp  and  Vernon  Free- 
man Marsters.    1893.    8°.    62  pp.    4  pi.    Price  10  cents. 

108.  A  Geological  Reconnoissance  in  Central  Washington,  by  Israel  Cook  Russell.    1893.    8°.    108  pp. 
12  pi.    Price  15  cents. 

109.  The  Eruptive  and  Sedimentary  Rocks  on  Pigeon  Point,  Minnesota,  and  their  Contract  Phenom- 
ena, by  William  Shirley  Bayley.    1893.    8°.    121  pp.    16  pi.    Price  15  cents. 

110.  The  Paleozoic  Section  m  the  Vicinity  of  Three  Forks,  Montana,  by  Albert  Charles  Peale.    1893. 
8°.    56  pp.    6  pi.    Price  10  cents. 

111.  Geology  of  the  Big  Stone  Gap  Coal  Field  of  Virginia  and  Kentucky,  by  Marius  R.  Campbell. 
1893.    8°.    106  pp.    6  pi.    Price  15  cents. 

112.  Earthquakes  in  California  in  1892,  by  Charles  D.  Perrine.    1893.    8°.    57  pp.    Price  10  cents. 

113.  A  Report  of  Work  done  in  the  Division  of  Chemistry  during  the  Fiscal  Years  1891-92  and 
1892-'93.    F.  W.  Clarke,  Chief  Chemist.    1893.    8°.    115  pp.    Price  15  cents. 

114.  Earthquakes  in  California  in  1893,  by  Charles  D.  Perrine.    1894.    8°.     23  pp.    Price  5  cents. 

115.  A  Geographic  Dictionary  of  Rhode  Island,  by  Henry  Gannett.    1891.    8°.    31  pp.    Price  5  cents. 

116.  A  Geographic  Dictionary  of  Massachusetts,  by  Henry  Gannett.    1894.    8°.    126  pp.    Price  15 
cents. 

117.  A  Geographic  Dictionary  of  Connecticut,  by  Henry  Gannett.    1894.    8°.    67  pp.    Price  10  cents. 

118.  A  Geographic  Dictionary  of  New  Jersey,  by  Henry  Gannett.    1894.    8°.    131  pp.    Price  15  cents. 

119.  A  Geological  Reconnoissance  in  Northwest  Wyoming,  by  George  Homans  Eldridge.    1894.    8°. 
72  pp.    4  pi.    Price  10  cents. 

120.  The  Devonian  System  of  Eastern  Pennsylvania  and  New  York,  by  Charles  S.  Prosser.    1895. 
8°.    81pp.    2  pi.    Price  10  cents. 

121.  A  Bibliography  of  North  American  Paleontology,  by  Charles  Rollin  Keyes.    1894.    8°.    251  pp. 
Price  20  cents. 

122.  Results  of  Primary  Triangulation,  by   Henry   Gannett.     1894.     8°.     412  pp.     17  pi.     Price  25 
cents. 
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123.  A  Dictionary  of  Geographic  Positions,  by  Henry  Gannett.     1895.     8°.     183  pp.     1  pi.     Price  15 
cents. 

124.  Revision  of  North  American  Fossil  Cockroaches,  by  Samuel  Hubbard  Scudder.    1895.    8°.    176 
pp.     12  pi.     Price  15  cents. 

125.  The  Constitution  of  the  Silicates,  by  Frank  Wigglesworth  plarke.     1895.     8°.     109  pp.     Price  15 
cents. 

126.  A  Mineralogical  Lexicon  of  Franklin,  Hampshire,  and  Hampden  Counties,  Massachusetts,  by 
Benjamin  Kendall  P^merson.     1895.    8°.    180  pp.    1  pi.    Price  15  cents. 

127.  Catalogue  and  Index  of  Contributions  to  North   American  Geology,   1732-1891,   by  Nelson 
Horatio  Darton.     1896.    8°.     1045  pp.     Price  60  cents. 

128.  The  Bear  River  Formation  and  its  Characteristic  Fauna,  by  Charles  A.  White.    1895.    8°.    108 
pp.    11  pi.    Price  15  cents. 

129.  Earthquakes  in  California  in  1894,  by  Charles  D.  Perrine.    1895.    8°.    25  pp.    Price  5  cents. 

130.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  1892  and  1893,  by  Fred  Boughton  Weeks.     1896.    8°.     210  pp.     Price  20  cents. 

131.  Report  of  Progress  of  the  Division  of  Hydrography  for  the  Calendar  Years  1893  and  1894,  by 
Frederick  Haynes  Newell,  Topographer  in  Charge.    1895.    8°.    126  pp.    Price  15  cents. 

132.  The  Disseminated  Lead  Ores  of  Southeastern  Missouri,  by  Arthur  Winslow.    1896.    8°.    31  pp. 
Price  5  cents. 

133.  Contributions  to  the  Cretaceous  Paleontology  of  the  Pacific  Coast:  The  Fauna  of  the  Knoxville 
Beds,  by  T.  W.  Stanton.    1895.    8°.    132  pp.    20  pi.     Price  15  cents. 

134.  The  Cambrian  Rocks  of  Penn.sylvania.  by  Charles  Doolittle  Walcott.    1896.    8°.    43  pp.    15  pi. 
Price  5  cents. 

135.  Bibliography  and  Index  of  North  American  Geology.  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1894,  by  F.  B.  Weeks.    1896.    8°.    141  pp.    Price  15  cents. 

136.  Volcanic  Rocks  of  South  Mountain,  Pennsylvania,  by  Florence  Bascom.    1896.    8°.    124  pp.    28 
pi.     Price  15  cents. 

137.  The  Geology  of  the  Fort  Riley  Military  Reservation  and  Vicinity.  Kansas,  by  Robert   Hay. 
1896.    8°.    35  pp.    8  pi.    Price  5 cents. 

138.  Artesian-Well  Prospects  in  the  Atlantic  Coa.stal  Plain  Region,  by  N.  H.  Darton.    1896.    8°.    228 
pp.    19  1)1.    Price  20  cents. 

139.  (ieology  of  the  Castle  Mountain  Mining  District,  Montana,  by  W.  H.  Weed  and  L.  V.  Pirsson. 
1896.    8°.     164  pp.     17  pi.     Price  15  cents. 

140.  Report  of  Progress  of  the  Division  of  Hydrography  for  the  Calendar  Year  1895,  by  Frederick 
Haynes  Newell,  Hydrographer  in  Charge.    1896.    8°.    356  p>p.    Price  25  cents. 

141.  The  Eocene  Deposits  of  the  Middle  Atlantic  Slojte  in  Delaware,  Maryland,  and  Virginia,  by 
William  Bullock  Clark.     1896.    8°.     167  pp.    40  pi.     Prire  15  cents. 

142.  A  Brief  ('()ntril)ution  to  the  Geology  and  Paleontology  of  Northwestern  Louisiana,  by  T.  Way- 
land  Vaughan.    1896.    8°.    65  pp.    4  pi.    Price  10  cents. 

143.  A  Bibliograi)hy  of  Clays  and  the  Ceramic  Arts,  by  John  ('.  Branner.    1896.    8°.    114  pp.    Price 
15  cents. 

144.  The  Moraines  of  the  Missouri  Coteau  and  their  Attendant  Deposits,  by  James  Edward  Todd. 
1896.    8°.    71  pp.    21  pi.     Price  10  cents. 

145.  The  Potomac  Formation  in  Virginia,  by  W.  M.  Fontaine.  1896.  8°.  149  pp.  2  pi.   Price  15  cents. 

146.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1S95,  by  F.  B.  Weeks.    1S96.    8°.    130  pp.    Price  15  cents. 

147.  Earthquakes  in  California  in  1895,  by  Charles  D.  Perrine,  Assistant  Astronomer  in  Charge  of 
Earthquake  Observations  at  the  Lick  Observatory.    1896.    8°.    23  pp.    Price  5  cents. 

148.  Analyses  of  Rocks,  with  a  Chapter  on  Analytical  Methods,  Laboratorj'^  of  the  United  States 
Geological  Survey,  1880  to  1896,  by  F. W.  Clarke  and  W.  F.  Hillebrand.    1897.    8°.    306  pp.  Price  20  cents. 

149.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1896,  by  Fred  Boughton  Weeks.    1897.    8°.    152  pp.    Price  15  cents. 

150.  The  Educational  Series  of  Rock  Specimens  Collected  and  Distributed  by  the  United  States 
Geological  Survey,  by  Joseph  Silas  Diller.    1898.    8°.    400  pp.    47  pi.    Price  25  cents. 

151.  The  Lower  Cretaceous  Grypha-as  of  the  Texas  Region,  by  R.  T.  Hill  and  T.  Wayland  Vaughan. 
1898.    8°.     139  pp.    35  pi.     Price  15  cents. 

152.  A  Catalogue  of  the  Cretaceous  and  Tertiary  Plants  of  North  America,  by  F.  H.  Knowlton. 
1898.    8°.    247  pp.     Price  20  cents. 

153.  A  Bibliographic  Index  of  North  American  Carboniferous  Invertebrates,  by  Stuart  Weller.    1898. 
8°.    653  pp.     Price  35  cents. 

154.  A  Gazetteer  of  Kansas,  by  Henry  Gannett.    1898.    8°.    246  pp.    6  pi.    Price  20  cents. 

155.  Earthquakes  in  California  in  1896  and  1897,  by  Charles  D.  Perrine,  Assistant  Astronomer  in 
Charge  of  Earthquake  Observations  at  the  Lick  Observatory.    1898.    8°.    47  pp.    Price  5  cents. 

156.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1897.  by  Fred  Boughton  Weeks.    1898.    8°.    130  pp.    Price  15  cents. 

157.  The  Gneisses.  Gabbro-Schists,  and  Associated  Rocks  of  Southwestern  Minnesota,  by  Christopher 
Webber  Hall.    1899.    8°.    160  pp.    27  pi.    Price  45  cents. 
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158.  The  Moraines  of  Southeastern  South  Dakota  and  their  Attendant  Deposits,  by  James  Edward 
Todd.    1899.    8°.    171  pp.    27  pi.    Price  25  cents. 

159.  The  Geology  of  Eastern  Berkshire  County,  Massachusetts,  by  B.  K.  Emerson.  1899.  8-^.  139 
pp.    9  pi.     Price  20  cents. 

160.  A  Dictionary  of  Altitudes  in  the  United  States  (Third  Edition),  compiled  by  Henry  Gannett. 
1899.    8°.    775  pp.    Price  40  cents. 

161.  Earthquakes  in  California  in  1898,  by  Charles  D.  Perrine,  Assistant  Astronomer  in  Charge  of 
Earthquake  Observations  at  the  Lick  Observatory.    1899.    8°.    31  pp.    1  pi.    Price  5  cents. 

162.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1898,  by  Fred  Boughton  Weeks.    1899.    8°.    163  pp.     Price  15  cents. 

163.  Flora  of  the  Montana  Formation,  by  Frank  Hall  Knowlton.  1900.  8°.  118  pp.  19  pi.  Price 
15  cents 

164.  Reconnaissance  in  the  Rio  Gpande  Coal  Fields  of  Texas,  by  Thomas  Wayland  Vaughan,  includ- 
ing a  Report  on  Igneous  Rocks  from  the  San  Carlos  Coal  Field,  by  E.  C.  E.  Lord.  1900.  8°,  100  pp. 
11  pi.  and  maps.    Price  20  cents. 

165.  Contributions  to  the  Geology  of  Maine,  by  Henry  S.  Williams  and  Herbert  E.  Gregory.  1900. 
8°.    212  pp.     14  pi.     Price  25  cents. 

166.  A  Gazetteer  of  Utah,  by  Henry  Gannett.    1900.    8°.    43  pp.    1  map.    Price  15  cents. 

167.  Contributions  to  Chemistry  and  Mineralogy  from  the  Laboratory  of  the  United  States  Geolog- 
ical Survey;  Frank  W.  Clarke,  Chief  Chemist.    1900.    8°.    166  pp.    Price  15  cents. 

168.  Analyses  of  Rocks,  Laboratory  of  the  United  States  Geological  Survey,  1880  to  1899,  tabulated 
by  F.  W.  Clarke,  Chief  Chemist.    1900.    8°.    308  pp.    Price  20  cents. 

169.  Altitudes  in  Alaska,  by  Henry  Gannett.    1900.    8°.    13  pp.     Price  5  cents. 

170.  Survey  of  the  Boundary  Line  between  Idaho  and  Montana  from  the  International  Boundary 
to  the  Crest  of  the  Bitterroot  Mountains,  by  Richard  UrquhartGoode.  1900,  8°.  67  pp.  14  pi.  Price 
15  cents. 

171.  Boundaries  of  the  United  States  and  of  the  Several  States  and  Territories,  with  an  Outline  of 
the  History  of  all  Important  Changes  of  Territory  (Second  Edition),  by  Henry  Gannett.  1900.  8°. 
142  pp.    53  pi.    Price  30  cents. 

172.  Bibliography  and  Index  of  North  American  Geology,  Paleontology.  Petrology,  and  Mineralogy 
for  the  Year  1899.  by  Fred  Boughton  Weeks.    1900.    8°.     141  pp.    Price  15  cents. 

173.  Synopsis  of  American  Fossil  Bryozoa,  including  Bibliography  and  Synonymy,  by  John  M. 
Nickles  and  Ray  S.  Bassler.    1900.    8°.    663  pp.    Price  40  cents. 

174.  Survey  of  the  Northwestern  Boundary  of  the  United  States,  1857-1861,  by  Marcus  Baker.  1900. 
8°,    78  pp.    1  pi.    Price  10  cents. 

175.  Triangulation  and  Spirit  Leveling  in  Indian  Territory,  by  C.  H.  Fitch.  1900.  8°.  141pp.  Ipl. 
Price  10  cents. 

176.  Some  Principles  and  Method.s  of  Rock  Analysis,  by  W.  F.  Hillebrand.  1900.  8°.  114  pp. 
Price  15  cents. 

In  prepay  (it  ion: 
— .  Bibliography  and  Catalogue  of  the  Fossil  Vertebrata  of  North  America,  by  Oliver  Perry  Hay. 

WATER-SUPPLY  AND  IRRIGATION  PAPERS. 

By  act  of  Congress  approved  June  11,  1896,  the  following  provision  was  made  : 

••Provided,  That  hereafter  the  reports  of  the  Geological  Survey  in  relation  to  the  gauging  of 
streams  and  to  the  methods  of  utilizing  the  water  resources  may  be  ijrinted  in  octavo  form,  not  to 
exceed  one  hundred  pages  in  length  and  five  thousand  copies  in  number;  one  thousand  copies  of 
which  shall  be  for  the  official  use  of  the  Geological  Survey,  one  thousand  five  hundred  copies  shall  be 
delivered  to  the  Senate,  and  two  thousand  five  hundred  copies  shall  be  delivered  to  the  House  of 
Representatives,  for  distribution." 
Under  this  law  the  following  papers  have  been  published: 

1.  Pumping  Water  for  Irrigation,  by  Herbert  M.  Wilson.    1896.    8°.    57  pp.     9  pi. 

2.  Irrigation  near  Phoenix,  Arizona,  by  Arthur  P.  Davis.    1897.    8°     97  pp.    31  pi. 

3.  Sewage  Irrigation,  by  George  W.  Rafter     1897.    8°.     100  pp.    4  pi. 

4.  A  Reconnoissance  in  Southeastern  Washington,  by  Israel  Cook  Russell.    1897.    8°,    96  pp.    7  pi. 

5.  Irrigation  Practice  on  the  Great  Plains,  by  Elias  Branson  Co wgill.    1897.    8°.    39  pp.    12  pi. 

6.  Underground  Waters  of  Southwestern  Kansas,  by  Erasmuth  Haworth.    1897.    8°.    65  pp.    12  pi. 

7.  Seepage  Waters  of  Northern  Utah,  by  Samuel  Fortier.    1897.    8°.    50  pp.    3  pi. 

8.  Windmills  for  Irrigation,  by  E.  C.  Murphy.     1897.    8°,     49  pp.    8  pi. 

9.  Irrigation  near  Greeley,  Colorado,  by  David  Boyd.    1897.    8°.    90  pp.    21  pi. 

10.  Irrigation  in  Mesilla  Valley,  New  Mexico,  by  F.  C.  Barker.    1898.    8°.    51  pp.    11  pi. 

11.  River  Heights  for  1896,  by  Arthur  P.  Davis.    1897.    8°.    100  pp. 

12.  Underground  Waters  of  Southeastern  Nebraska,  by  N.  H.  Darton.    1898.    8°.    56  pp.    21  pi. 

13.  Irrigation  Systems  in  Texas,  by  William  Ferguson  Hutson.    1898.    8°.    67  pp.    10  pi. 

14.  New  Tests  of  Pumps  and  Water-Lifts  used  in  Irrigation,  by  O.  P.  Hood.    1898.    8"^.    91  pp.     1  pi. 

15.  Operations  at  River  Stations,  1897,  Part  I.    1898.    8°.    100  pp. 

16.  Operations  at  River  Stations,  1897,  Part  II.     1898.     8°      101-200  pp. 

17.  Irrigation  near  Bakersfield,  California,  by  C.  E.Grunsky.     1898.    8°.    96  pp.    16  pi. 
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18.  Irrigation  near  Fresno,  California,  by  C.E.Grunsky.     1898.     8°.     94  pp.     14  pi. 

19.  Irrigation  near  Merced,  California,  by  C.E.Grun.sky.     1899.    8°.    .")9  i)p.    11  pi. 

20.  Experiments  with  Windmills,  by  T.  O.  Perry.     1899.     8°.     97  pp.     12  i)l. 

21.  Wells  f)f  Northern  Indiana,  by  Frank  Leverett.     1899.     8°.     82  pj).     2  pi. 

22.  Sewage  Irrigation,  Part  II,  by  George  W.  Rafter.     1899.    8°.     100  pp.     7  pi. 

23.  Water-right  Problem.s  of  the  Bighorn  Mountains,  by  Elwood  Mead.    1899.    8°.    62  pp.    7  pi. 

24.  Water  Resources  of  the  State  of  New  York,  Part  I,  by  G.  W.  Rafter.    1899.    8°.    99  pp.    l:^pl. 

25.  Water  Resources  of  the  State  of  New  York,  Part  II,  by  G.  W.  Rafter.     1899.     8°.     101-200  pp.     12  pi. 

26.  Wells  of  Southern  Indiana  (Continuati(jn  of  No.  21),  by  Frank  Leverett.     1899.     8°.     Gl  y»p. 

27.  Operations  at  River  Stations  for  1898,  Part  I.     1899.     8°.     100  pp. 

28.  Operations  at  River  Stations  for  1898,  Part  II.    1899.    8°.    101-200  pp. 

29.  Wells  and  Windmills  in  Nebraska,  by  lirwin  H.  Barbour.     1899.     8°.    85  pp.     27  pi. 

30.  Water  Resources  of  the  Lower  Peninsula  of  Michigan,  by  Alfred  C.  Lane.     1899.     8°.     97  pp.     Tj)!. 

31.  Lower  Michigan  Mineral  Waters,  by  Alfred  C.  Lane.     1899.     8°.     97  pp.     4  pi. 

32.  Water  Resources  of  Puerto  Rico,  by  Herbert  M.  Wilson.    1899.    8°.    48  pp.    17  pi. 

33.  Storage  of  Water  on  Gila  River,  Arizona,  by  Joseph  B.  Lippincott.    1900.    8°.    98  pp.    33  pi. 

34.  Geology  and  Water  Resources  of  SE.  South  Dakota,  by  .1.  E.  Todd.     1900.     8°.     34  pp.     19  pi. 

35.  Operations  at  River  Stations,  1899,  Part  I.     1900.    8°.     100  pp. 

36.  Operations  at  River  Stations,  1899.  Part  II.     1900.     8°.     101-198  pp. 

37.  Operations  at  River  Stations,  1899,  Part  III.    1900.    8°.    199-298 pp. 

38.  Operations  at  River  Stations,  1899,  I'art  IV.     1900.     8°.     299-396  pp. 

39.  Operations  at  River  Station.s,  1899,  Part  V.     1900.     8°.     397-471  pp. 
I7i  preparation: 

40.  The  Austin  Dam,  by  Thomas  V.  Taylor. 

11.  Experiments  with  Windmills,  by  E.  C.  Murphy. 

42.  Conveyance  of  Water,  by  Samuel  Fortier. 

43.  Profiles  of  Rivers,  by  Henry  Gannett. 

TOPOCiRAPHIC  MAP  OF  THE  FNITED  STATES. 

When,  in  1882,  the  Geological  Survey  was  directed  bylaw  to  make  a  geologic  map  of  the  United 
States,  there  was  '\n  existence  no  suitable  to]>ographic  nuip  to  serve  as  a  base  for  the  geologic  map. 
The  preparation  of  such  a  t()pograi)hi('  map  was  therefore  immediately  begun.  About  one-fifth  of 
the  area  of  the  country,  excluding  Alaska,  has  now  been  thus  mapped.  The  map  is  published  in 
atlas  sheets,  each  sheet  representing  a  .small  iiuadrangular  district,  as,  explained  under  the  next  head- 
ing. The  separate  sheets  are  sold  at  5  cents  each  when  fewer  than  100  copies  are  purchased,  but 
when  they  are  ordered  in  lots  of  100  or  more  copies,  whether  of  the  same  sheet  or  of  different  sheets, 
the  price  is  2  cents  each.  The  mapped  areas  are  widely  scattered,  nearly  every  State  being  repre- 
sented. About  1,100  sheets  have  been  I'ugraved  and  printed;  they  are  tabulated  by  States  in  the 
Survey's  "  List  of  Publications,"  a  pamphlet  which  may  be  had  on  application. 

The  map  slu'cts  represent  a  great  variety  of  topographic  features,  and  with  the  aid  of  descriptive 
text  they  can  be  used  to  illustrate  topographic-  forms.  This  has  led  to  the  projection  of  an  educa- 
tional series  of  topographic  folios,  for  use  wherever  geography  is  taught  in  high  .schools,  academies, 
and  colleges.    Of  this  .series  the  first  three  folios  have  been  issued,  viz: 

1.  Physiographic  typi-s,  by  Henry  (iannett.  1898.  Folio.  Four  pages  of  descriptive  text  and  the  fol- 
lowing topographic  sheets:  Fargo  (N.  Dak. -Minn,  i.a  region  in  youth;  Charleston  ( W.  Va.),  a  region  in 
maturity;  Caldwell  (Kans.),  a  region  in  old  age;  Palmyra  (Va.),  a  rejuvenated  region;  Mount  Shasta, 
(Cal.),  a  young  volcanic  mountain;  Eagle  (Wis.),  moraines;  Sun  Prairie  (Wis.),  drumlins;  Donald- 
sonville  (La.),  river  flood  plains;  Boothbay  (Me.),  a  fiord  coast;  Atlantic  City  (N.  J.),  a  barrier-beach 
coast.     Price  25  cents. 

2.  Physiographic  types,  by  Henry  Gannett.  1900.  Folio.  Eleven  pages  of  descriptive  text  and  the 
following  topographic  sheets:  Norfolk  (Va.-N.C),  a  coast  swamp;  Marshall  (Mo.),  a  graded  river;  Lex- 
ington (Nebr.),an  overloaded  stream;  Harrisburg  (Pa.),  Appalachian  ridges;  Poteau  Mountain  (Ark.- 
Ind.T.),  Ozark  ridges;  Marshall  (Ark.),  Ozark  Plateau;  West  Denver  (Colo.),  hogbacks;  Mount  Taylor 
(N.  Mex.),  volcanic  peaks,  plateaus,  and  necks;  Cucamonga  (Cal.),  alluvial  cones;  Crater  Lake  special 
(Oreg.) ,  a  crater.     Price  25  cents. 

3.  Physical  geography  of  the  Texas  region,  by  Robert  T.  Hill.  1900.  Folio.  Twelve  pages  of  text 
(including  11  cuts);  5  sheets  of  special  half-tone  illustrations;  5  topographic  sheets,  one  showing  types 
of  moTintains,  three  showing  tyi>es  of  plains  and  scarps,  and  one  showing  types  of  rivers  and  canyons; 
and  a  new  map  of  Texas  and  parts  of  adjoining  territories.     Price  50  cents. 

GEOLOGIC  ATLAS   OF  THE   UNITED  STATES. 

The  Geologic  Atlas  of  the  United  States  is  the  final  form  of  publication  of  the  topographic  and 
geologic  maps.  The  atlas  is  issued  in  parts,  or  folios,  progres-sively  as  the  surveys  are  extended,  and 
is  designed  ultimately  to  cover  the  entire  country. 

Under  the  plan  adopted  the  entire  area  of  the  country  is  divided  into  small  rectangular  districts 
(designated  quadrangles) ,  bounded  by  certain  meridians  and  parallels.  The  unit  of  survey  is  also  the 
unit  of  publication,  and  the  maps  and  descriptions  of  each  rectangular  district  are  issued  as  a  folio  of 
the  Geologic  Atlas. 
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X  ADVERTISEMENT. 

Each  folio  contains  topographic,  geologic,  economic,  and  structural  maps,  together  with  textual 
descriptions  and  explanations,  and  is  designated  by  the  name  of  a  principal  town  or  of  a  prominent 
natural  feature  within  the  district. 

Two  forms  of  issue  have  been  adopted,  a  "library  edition"  and  a  "field  edition."  In  both  the 
sheets  are  bound  between  heavy  paper  covers,  but  the  library  copies  are  permanently  bound,  while 
the  sheets  and  covers  of  the  field  copies  are  only  temporarily  wired  together. 

Under  the  law  a  copy  of  each  folio  is  sent  to  certain  public  libraries  and  educational  institutions. 
The  remainder  are  sold  at  25  cents  each,  except  such  as  contain  an  unusual  amount  of  matter,  which 
are  priced  accordingly.    Prepayment  is  obligatory.    The  folios  ready  for  distribution  are  here  listed: 


No.        Name  of  sheet. 


1 

2 

3 
4 
5 
6 
7 
8. 
9 

10 

11 

12 

13 

14 
15 
16 

17 

18 

19 

20 
21 
22 

23 

24 
25 

26 

27 

28 

29 


30 


Livingston 
Ringgold  . 


Placerville 

Kingston  a 

Sacramento 

Chattanooga 

Pikes  Peak  a 

Sevvanee 

Anthracite-Crested 

Butte. 
Harpers  Ferry 


Jackson 


Estillville . 


Fredericksburg 

Staunton 

Lassen  Peak  . . . 

Knoxville 

Marysville 

Smartsvllle 


■{ 


State. 


Stevenson. 


Cleveland 

Pikeville 

McMinnville. 

Nomini 


Three  Forks 
London 

Pocahontas  . 

Morristown  . 

Piedmont . . . 


Nevada  City : 

Nevada  City  ...] 
(jrass  ValleV  ...\ 
Banner  Hili....j 

Yellowstone       Na- 
tional Park  : 

Gallatin ^ 

Canyon  

Shoshone  

Lake 

Pyramid  Peak 

Franklin | 


Briceville 

Buckhannon. 

Gadsden  

Pueblo 


31 

32 

33 

34 

35 

36 

37     Downieville 

38 

39 

40 

41 

42 

43 

44 


45 

46 
47 
48 


Butte  Special 

Truckee 

Wartburg 

Sonora  

Nueces 

BidwellBar.. 

Tazewell 


49 


Boise 

Richmond 

London  

Tenmile  District 

Special. 
Roseburg 


Montana  . 

Georgia... 

Tennessee 

California 

Tennessee 

California 

Tennessee 

Colorado  . 

Tennessee 

Colorado  . 

Virginia.. 

West  Va . . 

Maryland. 

California 

Virginia . . 

Kentucky 

Tennessee 

Maryland. 

Virginia.. 

Virginia.. 

West  Va . . 

California 

Tennessee 

N.Carolin 

California 

California 

Alabama  . 

Georgia  .. 

Tennessee 

Tennessee 

Tennessee 

Tennessee 

Maryland . 

Virginia .. 

Montana  . 

Tennessee 

Virginia.. 

West  Va . . 

Tennessee 

Marvland. 

West  Va  . . 


California 


Wyoming. 

California 
Virginia.. 
West  Va . . 
Tennessee 
West  Va . . 
Alabama  . 
Colorado  . 
California 
Montana  . 
California 
Tennessee 
California 

Texas  

California 
Virginia.. 
West  Va.. 

Idaho  

Kentucky 
Kentucky 
Colorado  . 


Limiting  meridians. 


I. 


a/ 


Oregon  . . . 


110°-111° 
85°-85°  30' 

120°  30'-121° 

84°  30'-85° 
121°-121°  30' 

85°-85°  30' 
105°-105o  30' 

85°  30'-86° 
106°  45'-107°  15' 

77°  30'-78° 

120°  30'-121° 

82°  30'-83° 

770.770  30' 

79°-79°  30' 

121°-122° 

83°  30'-84° 

121°  30'-122° 
121°-r21°  30' 

85°  30'-86° 

84°  30'-85° 
85°-85°  30' 
85°  30'-86° 

76°  30'-77° 

111°-112° 
84°-84°  30' 

81°-81°  30' 

83°-83°  30' 

79°-79°  30' 


121°  00'  25"-121°  03'  45" 
121°01'35"-121°05'04" 
120°  57'  05"-121°  00'  25" 


110°-111° 

120°-120°  30' 

79°-79°  30' 

84°-84°  30' 

800-80°  30' 

86°-86°  30' 

104°  30'-105° 

120°  30'-121° 

112°  29'  30"-112°  36'  42" 

120°-120°  30' 

84°  30'-85° 

120°-120°  30' 

100°-100°  30' 

121°-121°  30' 

81°  30'-82° 

116°-116°  30' 

84°-84°  30' 

84°-84°  30' 

106°  8'-106°  16' 

123°-123°  30' 


Limiting  parallels. 


Area,  in 

square 

miles. 


45°-46° 

34°  30'-35° 

38°  30'-39° 
35°  30'-36° 
38°  30'-39° 
35°-35°  30' 
38°  30'-39° 
35°-35°  30' 
38°  45'-39° 

39°-39°  30' 

38°-38°  30' 

36°  30'-37° 

38°-3So  30' 

38°-38°  30' 

40°-41° 

35°  30'-36° 

39°-39°  30' 
39°-39°  30' 

34°  30'-35° 

35°-35°  30' 
35°  30'-36° 
35°  30'-36° 

38°-38°  30' 

45°-46° 
35°  30'-36° 

37°-37°  30' 

36°-36°  30' 

39°-39°  30' 

39°  13'  50"-39°  17'  16" 
39°  10'  22"-39°  13'  50" 
39°  13'  50"-39°  17'  16" 


440.450 


440.450 

38°  30'-39° 

36°-36°  30' 
38°  30'-39° 
34°-34°  30' 
38°-38°  30' 
39°  30'-40° 
45°  59'  28"-46°  02'  54" 
39°-39°  30' 
36°-36°  30' 
37°  30'-38° 
29°  30'-30° 
39°  30'-40° 
370.370  30' 

43°  30'-44° 

37°  30'-38° 

37°-37°  30' 

390  22'  30"-39°  30'  30" 

43°-43°  30' 


3, 354 
980 

932 

969 
932 
975 
932 
975 
465 

925 

938 

957 

938 

938 

3,634 

925 

•925 
925 

980 

975 
969 
969 

938 

3, 354 
969 

951 

963 

925 

11.65 
12.09 
11.65 


3,412 


932 

932 

963 
932 
986 
938 
919 

22.80 
925 
963 
944 

1,035 
918 

950 

864 

944 

950 

55 

871 


Price, 

in 
cents. 


25 
25 

25 

25 
25 
25 
25 
25 
50 

25 

25 

25 

25 

25 

25 

25 

25 
25 

25 

25 
25 
25 

25 

50 
25 

25 

25 

25 


50 


75 


25 

25 

25 
25 
25 
50 
25 
50 
25 
25 
25 
25 
25 

25 

25 
25 
25 
25 

25 


a  Out  of  stock. 


ADVERTISEMENT. 


XI 


No. 


50 

51 
52 


53 
54 

55 
56 
57 
58 

59 

61 

62 
63 
64 
65 


Name  of  sheet. 


Holyoke { 

Biff  Trees 

Absjiroka: 

Crandall 1 

Ishawooa | 

Standingstone 

Tacoma 

Fort  Benton 

Little  Belt  Mts 

Telluride 

Elmoro 

Bristol I 

Monterey I 

Menominee  Special. 

Mother  Lode 

Uvalde  

Tintic  Special 


State. 


Limiting  meridians. 


Mass 

Conn 

California 

Wyoming. 

Tennessee 
Washing- 
ton. 
Montana  . 
Montana  . 
Colorado  . 
Colorado  . 
Virginia.. 
Tennessee 
Virginia.. 
West  Va.. 
Michigan. 
California 

Texas  

Utah 


72°  30'-73° 
120°-120°  30' 

109°  30'-110° 

85°-85°  30' 
122°-122°  30' 

110°-111° 

110°-111° 

107°  45 '-108° 

104°- 104°  30' 

82°-82°  30' 

79°  30'-80° 

(a  NW.-SE.  area,  about 

(a  NW.-SE.  rectangle, 

99°  30'-100° 

111°  .%'-112°  10' 


Limiting  parallels. 


42°-42°  30' 
38°-38°  30' 

44°-44°  30' 

36°-36°  30' 
47°-47°  30' 

47°-48° 

46°-47° 

37°  45'-38° 

37°-37°  30' 

36°  30'-37° 

38°-38°.30' 

22  m.  long,  6^  wide) 

70  m.  long,  6^  wide) 
290.990  30' 

39°  45-40° 


Area,  in 
square 
miles. 


885 
938 

1,706 

963 

812 

3,273 

3, 295 

236 

950 

957 
938 


Price, 

in 
cents. 


50 
25 

25 

25 
25 

25 
25 
25 
25 

25 
25 


150 

25 

455 

50 

1,040 

25 

229 

25 

STATISTICAL  PAPERS. 

Mineral  Resources  of  the  United  States.  18S2.  by  Albert  Williams,  jr.  1883.  8°.  xvii,813pp.  Price 
50  cents. 

Mineral  Resources  of  tin-  United  States,  1883  and  1884,  by  Albert  Williams,  jr.  1885.  8°.  xiv,  1016 
pp.     Price  60  cents. 

Mineral  Resources  of  the  United  States,  1885.  Division  of  Mining  Statistics  and  Technology.  1886. 
8°.    vii,57()])p.     Price  40  cents. 

Mineral  Resources  of  the  United  States,  1886,  by  David  T.  Day.    1887.    8°.    viii,813  pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1887,  by  David  T.  Day.    1888.    8°.    vii,  832  pp.    Price  50  cents. 

MineralResources  of  the  United  States,  1888,  by  David  T.Day.    1890.    8°.    vii,  652  pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1889  and  1890,  by  David  T.  Day.  1892.  8°.  viii,  671  pp. 
Price  50  cents. 

Mineral  Resources  of  the  United  States,  1891,  by  David  T.Day.    1893.  8°.    vii,  630  pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1892,  by  David  T.  Day.    1893.    8°.    vii,  850  pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1893,  by  David  T.Day.    1894.  8°.    viii,  810  pp.    Price  50  cents. 

On  ISIarch  2,  1895,  the  following  provision  was  included  in  an  act  of  Congress: 

"  Provided,  That  hereafter  the  report  of  the  mineral  resources  of  the  United  States  shall  be  issued 
as  a  part  of  the  report  of  the  Director  of  the  Geological  Survey." 

In  compliance  with  this  legislation  the  following  reports  have  been  published: 

Mineral  Resources  of  the  United  States,  1894,  David  T.Day,  Chief  of  Division.  1895.  8°.  xv,646 
pp.,  23  J)!.;  xix.  735  pp.,  6  pi.    Being  Parts  III  and  IV  of  the  Sixteenth  Annual  Report. 

Mineral  Resources  of  the  I'nited  States,  1895.  David  T.  Day,  Chief  of  Division.  1896.  8°.  xxiii, 
642  pp., 8  pi.  and  maps;  iii,  543-1058  pp.,  9-13  pi.  Being  Part  III  (in  2  vols.)  of  the  Seventeenth 
Annual  Report. 

Mineral  Resources-  of  the  United  States,  1896,  David  T.  Day,  Chief  of  Division.  1897.  8°.  xii,  642 
pp.,  1  pi.;  643-1400  pp.    Being  Part  V  (in  2  vols.)  of  the  Eighteenth  Annual  Report. 

Mineral  Resources  of  the  United  States,  1897,  David  T.  Day,  Chief  of  Division.  1898.  8°.  viii,  651 
pp.,  11  pi.;  viii,  706  pp.    Being  Part  VI  (in  2  vols.)  of  the  Nineteenth  Annual  Report. 

Mineral  Resources  of  the  United  States,  1898,  by  David  T.  Day,  Chief  of  Division.  1899.  8°.  viii, 
616  pp.;  ix,  804  pp.,  1  pi.    Being  Part  VI  (in  2  vols.)  of  the  Twentieth  Annual  Report. 

The  money  received  from  the  sale  of  the  Survey  publications  is  deposited  in  the  Treasury,  and  the 
Secretary  of  the  Treasury  declines  to  receive  bank  checks,  drafts,  or  postage  stamps.  All  remittances, 
therefore,  must  be  by  money  order,  made  payable  to  the  Director  of  the  United  States  Geological 
Survey,  or  in  currency — the  exact  amount.  Correspondence  relating  to  the  publications  of  the 
Survey  should  be  addressed  to— 

The  Director, 

United  States  Geological  Survey, 

Washington,  D.  C. 

Washington.  D.  C,  S^ovember,  1900. 


